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I.

QVERVILH

A.

Purpose

The most important factor determining the quality of our environment
is the use we make of our land and water resources. It is the purpose
of the Land-Use Element of the Comprehensive Development Plan to
establish a Tong-range (20-25 year) blueprint for development on Guam.
Envisioned growth takes place in a manner which reflects the nead for
expansion in all social and economic sectors but, at the same time,
recognizes the need for establishing guidelines for growth in areas
where unplanned development would have a significant negative impact
upon the well-being of the pzople of Guam.

A "blueprint” for land and water use is not a fixed plan. Like the
growth it seeks to quide, it is dynamic, flexible, and subject to
revision as the myriad of factors influencing davelopment themselves
change. )

A Question of Balance

If the island of Guam were much larger, if we had a great abundance

and variety of resources, and if the population growth ware much

lower, we would not have to worry as much about wnat type of develo
ment should occur and where. Since Guam is small (212 square m11es§
much of the land is owned by the Federal government (31.5%), resources
are few and limited, and the growth rate relative high, we must seek

a ‘balance of proposed development against the public benefit gained
from that davelopment. Due to our limited land area, we must assure
that this balance recognizes both the needs for growth, and the lgcation
of that growth in areas which can support it without producing
unacceptable jmpacts on both the land and people of Guam. (See Fig 1.)

This "balancing test" is the central issue of planning. The Land-Use
Element, as well as other elements of the Comprehensive Devalopment
Plan must be able to apply the balancing test to all aspects of
development in order to have a workable plan which does not arbxtrar11y
restrict the rights of the peop1_

Definition of Land4Use'E1ement

The Land-Use E1ement is an integral part of the broader p]ann1ng
process involved in the "Comprehensive Development Plan" as dsfined
by Public Law 12-200. While the Comprehensive Dsvelopment Plan definas"
future development in the terms of all determinants of growth and B
change (economic, p011t1ca1, social, and physical), the land-use part

of the overall plan is the physical interpretation of those other
elements. of the plan on the geographic areas of Guam. It is primarily
concerned with the arrangement and types of land use, their 1wpact
upon the envwronment, and relatIOn to commun1ty deve]opment-

- ,___.._-_ .

e .,_;,..-g.v. T -

Bas1ca]1y, the p1ann1ng process cons1sts of a number~of conceptual]y
distinct phases as shown in Figure 2. , o
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Figure 2 The Land-Use Planning Process




‘5. Housing: Assure that safe, sanitary housing is aVai]ab]e

The Overall Task and Determination of Goals

The major objective which a Land-Use Element attempts to address can
be expressed in a single statemant: "to organize, coordinate, and
guide the process of growth-caused development so as to protect what
the people of Guam most value as the environmental, cultural, and
aesthetic characteristics of the island while meeting the essantial
needs of an increasing population." The following goals relative to
the land-use planning effort were established through a questionnaire
survey technique which solicited public opinion concerning a number
of selected goal statements taken from a wide range of existing
planning documents and statements by government officials and political
spokesmen:

1. Land-Use: Strive for an environment that promotes the general
. health and welfare, provides for all land uses and
a choice among living, working, cultural, and
recreational opportunities.

2. Natural Resources: Develop Guam's natural resources according
to a balanced management program. This involves
. rational use of renewable and non-renewable resources
and protection of those areas, both natural and man-
made, which are critical to our health, safety and
.- . welfare.. (This goal has been amended to support- the
objectives of various agencies involved in the manage-
“ment of Guam's natural resources).

3. Recreation: Develop Guam's recreational resources to satisfy,
the desires of visitors and residents, and to preserve
the jsland's scenic vistas, historic sites, natural
areas, and beachsas.. .

4. Cultural Heritage: Preserve and promote Guam's historical and
 archaeological heritage and varied cultural character
so that future generations may understand their past . -
as well as their development as a society. '

and within the financial reach of every family.

‘6. FEconomy: Continue on the road to éelf—sufficiency and manageébie";

economic growth by developing a broad basic economy .
emphasizing military activity, small business, tourism, .

agriculture, and fishing. . ... . -

LR TS e e oo
1 b -

Goals do not describe-a Final productdes1gn,rathertheyseéthe

direction. which; people-of the commmity, feel should be the priorities
of their government.. Although citizen participation was substantially
less than desired, the fact that land use, recreation, and natural -’
resources were sacond ranked after education and employment indicates -
a significant desire by the people of Guam to. improve the. process by .-

vwhich land-use decisions are made. -
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Statement of Objectives

public Law 12-200 as amended directs that "tne Govarnment of Guam
shall initiate a systematic, continuous, farsighted planning
policy. . ." To that end, the Burcau of Planning was estadlished
to achieve certain obJectives in a Land-Use Elemant.

Determine the extent that our natural resources limit
urban and rural development.

Plan for preservation of the natural charm and character
of Guam within the framework of a growing population and
modern technology.

Establish generalized areas of land use within an urban,
rural, agriculture, conservation, and resort context.
Provide guidelines for relocation of insufficient or
inappropriate major uses.

Plan for a high quality environment.

Recommend creative legislation regulating the use of
land for the protection of future generations.

. ‘Specific Tasks

. Establish designations for genera] distribution and location of
the use of land.

. Include a statement on population density and building intensity
for the various districts and other areas covered by the plan.

. Include a statement on regulatory devices governing the use,
development, and subdivision of land.
Develop a Community Design Element (separate but c]ose]y related
to the Land-Use Element) showing recommendad designs for commun1ty
and neighborhood development and redevelopment.

. Develop a Conservation Element for tha conservation, development,
and utilization of natural resources.

‘Related Comprenensive Plan Elements

The Land-Use Element cannot be developed as a separate entity. It
reflects the findings and recommendations of several elements, which,
vhen combined, constitute the Comprehensive Development Plan. The
other closely related elements which are incorporated as wmuch as
possible into the Land-Use Element are the:

Transportation Element

Regulatory Element '

Public Building Element

Housing Element

Recreation Element : o Blowew
Safety Element & . Buteric Prearion Blawne.dr
Five-Year Proposed Capital Improvements
Five-Year Socio-Economic Plan

. Such additional elements re]ated to the phys1ca1
.f;,of the Terthony o S

development - . .
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IT. APPROACH

A. The Land-Use Elemant's preparation required at the outset 2 statement
of policies which serve to guide the formulation of spaciiic plans.
Considarable time has been spent reviewing botnh existing and proposed
legislation, existing and proposed resource management progrems undar
development by other agencies, and the various federal guidaiines
requiring the inclusion of a Land-Use Element for future programs.
Following is a series of policy statements and rationaley indicating
the direction the Land-Use Elem2nt emphasizes relative to:

Urban Development
Shoreline Davelopment
Rural Development
Agricultural Development
Public Access
Recreation

. Housing - ) : ' .
. Transportation ' lzydﬁﬁug
ot B

WOOoONOUHWMN —

. Expansion and Siting of Major Facilities
Coastal Water Quality ' *(
Fragile and Hazardous Land 2 Wﬁwgwﬁw M
Water Supply Land - :
Lands with Mineral Extraction Potential

Air Quality

Visual Quality

Sedimentation and Erosion

B. Policy Guidelines of the Bureau of Planning

It shall be the policy of the Government of Guam, through the
implementation of the Land Use Element to:

"URBAN 'DEVELOPMENT

gﬁ' " Poli¢y 1: Encourage concentration of high-intensity, high-densit
®. deyelopment in areas of existing urban or urbanlike deve]opmeniy

as indjcated on the districting map, and to ensure that such
development is compatible with adjacent land and water uses.

“"Rationale: In order to remedy the past practices of haphazard
and fragmented placement of residential, commercial, and industrial

. deyelopment, and to promote a rational pattern of growth, the
Government of Guam must encourage the concentration of high- T
intensity use in already desveloped areas having additional capacity - .-
for future development. The existing patterns of unwarrented h
urban sprawl resulting from strip zoning along major transportation
networks must yield to a more efficient land-use pattern which
viould preyent development from encroaching, project by project,
into rura1,_agricu1tura], and conservation areas; or areas of oo
particular concern. Limited capital improvements funding dictates - - -
that high-intensity growth must be channeled into areas within or. .:
immediately adjacent.to the existing infrastructure net. The - =:

" government cannot-afford to continue the trend of providing expen<:

sive infrastructure such as sewer or major water lines, etc. to .




oub1y1ng developmants or subdivisions Tocated in arcas ramovad
from existing residantial, employment, or commarcial centers.

At the sam2 time, within 1dpntified urban districts, comrercial
and industrial uses must be concentrated in areas wh=zre conflict
from adjacent land uses can be ayoidad. For example, an Rl or
R2 use designation should not be considered compatible witn
areas having particularly hazardous characteristics such as a
primary airport sound or accident potential zones.

SHORELINE DEVELOPMENT

Policy 2: Encourage only development, adjacent to the shoreline,
wnich is both consistent with the intent of the Seashore
Protection Act and directly dependent on the proximity to the
ocean shore for the use proposed. The activity must not adverse]y
affect public access to or along the shore.

" Rationale: One of the most unfortunate results of urban sprawl
and strip commercial/industrial development has bzen the placement

of a number of enterprises directly adjacent to potential beach

and shore recreation areas. Often this development bears little

or no relationship to the shore itself creating a pattern of non-
complimentary use which not only hinders access to public recreation

areas, but creates an unsightly, (and at time hazardous), conglomera-

tion of development. Such land-use patterns destroy both the
aesthetic and visual appeal of the shareline, as well as prevent

a multiple-use approach which could be highly beneficial to peop]e
living within adJacent urban areas. )

'RURAL DEVELOPMENT

Policy 3: Designate areas, for the most part adjacent to urban
areas, where future urban expansion can occur with reasonable
certainty, and promote only that type of growth within these
"rural® areas which would not irrevocably commit that land ta a
use inconsistent with future urban expansion.

Rationale: 1In line with encouraging efficient development of
urban-type use within the urban district, the time will arrive

when areas are not available for further development. At such _
time, contiguous areas to the urban district can be provided with
infrastructure capable of supporting urbanlike development. In -

the interim, should any high-intensity development be planned for. .

des1gnated rural districts, the developer will be charged with
provision of adequate infrastructure according to the rules and
regulations for the type of development being proposcd.

AGRICULTURAL DEVELOPMENT

Policy 4: Conserye lands under or having a potentlaT for 1ntens1ve fgéf_
) agr1cu1tura1 deve1opment s :
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Pationale: The present emphasis of the government's “Grzazp
Revolution” is aimed at developing Guam's capability of bzcoming
productive rather than consumptive in the area of Truit and
vegetable production. Uhether or not this effort will b2
successful will be determinad by a number of factors such as
availability of irrigation water and related infrastructure,
provision of real economic incentives to potential farmers
(e.g. crop insurance, tax incentives, loan availability, income
guarantees), the ability of a fledgling agricultural industry
to compete favorably with imported foods, natural hazards, and -
the ability of farmers to establish a coopzrative comorehsnsive
production plan. Despite these difficulties, the present and short
run policy for agriculture will be development oriented. Therefore,
there must be a parallel policy within land-use planning to
encourage only agriculture oriented development to take place 1in
lands with a production potential. This policy can be sean in the
intent of several programs such as agricultural leasing, agricuil-
B _ tural preserves, and cooperative agreements with the military for

,@ use of federal lands for agricultural production. If and when this

! : policy is altered in the future, these lands can be designated
for alternative types of development. However, with the amount of
land already available for high~intensity development, an - : .
irreversible commitment of lands with an agricultural deve]opmentYJb+5vam9
to other uses is discouraged. _

PUBLIC ACCESS

Policy 5: Ensure the public right of unrestricted access to all
territorial ocean shore, recreation areas, parks, scenic overlcoks,
conservation areas, and areas under the control of the Territory

of Guam; and to encourags, through cooperation with the Federal
government, access to those areas under federal control which should
be available to citizens of Guam. :

’ Rationale: Traditional patterns of Tand ownership permitted
i unrestricted access to many areas of the island. Section 13351 of

' ' the Government Code declares "that it is the public right to
have unrastricted access to the ocean shores of Guam for the cormon
use by all the people of Guam." Certain types of development on
property adjacent to the ocean shore have both restricted access
to the ocean shore, and through approval of davelopment not
consistent with a multiple-use concept of the ocean shore, e
destroyed portions of the shore for any land-based use by the public. i~
Declared conservation areas are, in some cases, inaccessinle due B
to lack of trails, roads, or other means of access. Certain areas - -
undar control of the Federal government are prime recreational
areas, yet are not open to the general public. Recent coordination
among the Air Force, Navy, and Government of Guam has provided
additional access to areas such as NCS Beach; however, access to
other areas such as Ritidian Beach, Fena Reservoir, and others .~ e
remains restricted... While the Bureau of Planning and the Government .. -
of Guam recognize-:the need for certain security precautions, ~=>.. .-
future pressures for additional recreational areas must be considered .
with respect to portions of the island under federal control; and ==~ =
the number of people benefiting: from such designations. _
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" "HOUSING

" 'Policy 7: P]]ow well-planned development of higher dnns1ty resxdeno-A:»

_ .reSIdent1a1 usei

RECREATION

Policy 6: Increase recreational opnortunities for all citizens
of Guam, while protecting fragile coastal and inland areas wnich
may be irreversibly harmed by unplannad davalopment.

Rationale: Several reports, most notably, the Bureau of Planning's
Survey Attitudes Towards Land-Use Planning have strongly supported
public awareness of the nead for increased recreational facilities
now and in the future. Generally, certain types ot recreational
facilities can be consistent with even the most sensitive areas

of particular concern. The major concerng relative to recreation
will continue to stress the following areas and emphasizethat:

a. Development of high-impact recreational facilities (ex. race
tracks and marinas) must be compatible both with surrounding
Tand use@ and the natural environment.

b. Adequate recreation areas for high-density residential areas
are providad within the boundaries of tha proposed development,
or at least are easily accessible to the residents within such
an area, including opening access of the island's many m111tary
recreational facilities to the public.

c. The limited recreational resources are developed (or preservad)
for future uses. These would include beaches, wildlife and i
marine conservation areas, scenic overlooks, parks, and historic
sites considered to be of recreational value. :

d. Commdnity'recreationaT areas are provided to adequate]y meet

the need for such facilities as well as being located in areas
suitable for such development.

e. Major development within Apra Harbor be carried out in a manner
which addresses a multiple-use concept for shore and water
recreation.

f. Tourism-related recreational facilities be located and davelopad
according to well-planned objectives, and have a minimum
negative 1mpact upon the environment. :

The Bureau of P]ann1ng is now and will cont1nue to be close]y

coordinated with the activities of the Department of Parks and -

Recreation in planning and prov1d1ng 1nput for proposead recreat1ona1

development.

tial Tots in designated urban districts which are provided with

functioning sewer, water, power, and road systems, and where _;e.i}a.}.'

Wl ey

surrounding land uses wou1d not be 1ncompat1b1e w1th h1gh-dens1ty~

", ‘.__"_-*-___"_ .- -]]— .




Ratijonale: It is reccgnized that traditiona] housing pattaras haye
centered around single-family housing and the extended fanily.

Howaver, due to 1nfiat1onary pressures on housing costs, scarcity of
Jand with full seryices, and fractional or substandard Tot problems,
the government must address a means for provision of decent and
adequate housing for a growing population. The increase of apartmant
dwellers from 107 to 22% since 1970 indicates that, while parnaps not
an optimum solution, higher density residential development may be tha
only mzans of providing adequate housing. For this reason, legislation
preparad by the Bureau of Planning recommends that lots from 2500-
5000 sq.ft. may be feasible under certain circumstances if properly
planned. Cluster housing and small-lot housing, often requires more
attention to be given to recreational areas and landscaping. In
reviewing proposals for such development, close attention will be
given to these considerations. In rural, agricultural, and conserva-
tion districts as well as urban districts with Tower intensity zoning,
minimum lot sizes are specified. Small lots (2500-5000 sq.ft.) will
not be allowad at any location, but rather will be evaluated on a

PUD approach to avoid the development of pocent1a1 blight areas by
over crowding.

TRANSPORTATION

Policy 8: Support the development of a balanced transportation system
including the reconstruction of primary and secondary roads in poor
condition, the implementation of a mass transit system and the
introduction of a pedestrian and bicycle system as alternatives io a
dependence on the automobile, within the context of the Land-Use Plan
such that efficient, safe, and reasonably econcmic solutions to
existing transportation problems are realized.

Rationale: The extreme geographic constraints on development, relatively
small size of the island, population concentration in-relation to vork
centers, and the size of the projected population necessitates an
efficient transportation system. To meet the transportation neesds of

the island by the year 2000, both major highway reconstruction and
modification of present attitudes toward transportation will have to

take place. "For the most part, the Department of Public Works
Comprehensive Highway Plan (CHP) provxdes a balanced approach to these
cansiderations. The Bureau of Planning's Districting Map reflects

vhat planners see as the physical distribution of population, and
supporting economic activity to the year 2000, and generally agrees o
with future tratfic demands outlined in the CHP. As avoidance of = . ...
unwarranted sprawl is a major objective of the Land-Use Plan, the S
Bureau will closely examine each highway proposal towards meeting this -
objective. 1In addition, major new and proposed reconstruction :
activities will be examined closely, relative to severe env1ronmenta1
impacts. The foremost examples of thes2 are:

a. Camp Watkins Road to Agana Piti (w1den1ng of Mar1ne Dr1ve) E
b. Talaguac Road Extension - e SRS NS
c. Route 15 to Route 4 Connector sk

. _]2; :



Qur concern with "b" and "c" Ties in the fact that thase nroposed
roads pass directly through thz Chalan Pago-Ordot aquifer recharga
area. Extensive deyelopment of this area is not recormzndzd unti}
such time as the nature of the groundwater occurrence is fully
undarstood, or that proper sewaring is available. Widening

Marine Drive, adjacent to the shoreline, must be examinad and
designed for minimum impact to the shore and marine environment and
maintenance of public access to the seashore. Available rass transit
as well as aiternative modes of individual transportation rust be
vigorously pursued if Guam wants to avoid a transport system crisis
in the next 5 to 10 years.

EXPANSION AMD SITING OF MAJOR FACILITIES

Policy 9: Designate and plan for specific siting of major facilities,
public and private, such that the optimum use of Timited land
resources can be realized with minimum impact on the environment

and minimum disruption of surrounding or adjacent land use.

1! Rationale: Guam is fortunate in one sense by being of a size such
T that location of major facilities can be programmed with seme degree
of certainty. The major lLand-Use Element concerns relative to major
facility siting will be: .

Energy Production and Transmission
Petroleum Refining

Commercial Port

Airport

Mineral Extraction and Processing
Solid Waste Disposal

Sewage Treatment Facilities

Major Reservoir Sites

QR ~hd OO D
. .

Generally, the location of all these facilitiés has been determined
to the year 2000. Further discussion of this topic appears in
3 Chapter V, Sections A and C.

COASTAL WATER QUALITY

Policy 10: Eliminate polluting discharges into the island's
coastal waters. . c)

Rationale: The effects of polluting discharges into the island's
coastal waters has been well documented through the efforts of many - e
Government of Guam agencies, in particular GEPA and the Unijversity of . --
Guam Marine Lab. The task of eliminating 100% of all discharges . %+~
into coastal waters is, of course, not feasible. However, the T
majority of the polluting discharges can be eliminated through
planning which is more responsive to potential environmental and.
economic consequences. The Bureau of Planning shall be guided by
this and other policies deyeloped by GEPA and other agancies aimed

iy

AR
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at the eliminaticon, or at least mitigaition of nogeoive in;
of palluting dischirges brought about by:

a. Dischargse of sewuge effluents

b. Sedimentation and erosion runoff

c. Storm water runoff

d. Thermal discharges

e. 0i1 and toxic spills

f. Dredging and Tilling

g. Pesticides and chemicals
Standards controliing allowable Vimits within thz abova caizgoriss
have bean or will shortly be developzd by GEPA, and will bz =nforced
by GEPA. The Bureau of Planning will be dev2loping certain overall
performanced guidelines for areas of particular concern (sz2 Chapiec V,
Section B), however, these will ba based upon alresady developad
rules and regulations for such things as sedimentation and erosion, etc.

FRAGILE AND HAZARDOUS LAND

Policy 11: Ensure that development of fragile areas shall not
diminish the natural or cultural value of an area through irreversible
development. Identified hazard areas shall not be developzd in ways
that would pose unreasocnable visk to the health, safety, ar wa2lfare

of the people of Guam. Note: Thea spacific categories of lands under
this policy are addressed under Chapter V, Section B, Group {(a}.

Rationale: As indicated on the Districting Map, sufficient lands for
residential, commercial, and industrial growth exist without having
to irreversibly alter fragile areas, or areas.of particular concern
relative to unique and fragile environmental considerations. By th2
same measure, extensive development in identified hazard areas, such
as floodplains, erosion-prone areas, airport crash and sound zones.
Karst formations, or major fault areas will not be condonad without
adequate safeguards for the persons using such areas.

WATER SUPPLY LAND

Policy 12: Fresh water resource lands shall be protected from
devalopment having irreversible or potentially harmful impact# upon
the capacity of such Jands to provide an adeguate supply of pure
water for consumption. irrigation, or other uses.

Rationale: Fresh water is one of the major growth Timitations to

the island. Although blessed with an excellent aquifer, (the
Gyben-Herzenburg lens system as identifiaed 1in John F. Mink's
Groundwater Résources of Guam: Occurence and Development}) we must
continue to emphasize canservative develapment in these arsas, as
well as protection of watershads with the potential of providing
surface reservoirs in the southarn half of the island. unkfl such
time as the physics of the aquifer is fully understood, the
government will continue to discourage intensive davelopment in these
areas.

CONSERVATION OF NATURAL RESOURCES

Palicy 13: Tt shall be the policy of the Govermment of Guam to make

the highest and best use of the island's limited renewable and non-
renewable natural rescurces for the long-term good of the people.

The resources that are considered in this category include fisheries,
wildiife, minerals, outdoor recreation, range, timber, water, and
wilderness.

Rationale The natural resources of Guam are Iimited to the island's

212 square miles and offshore marine areas. Presently, and more so

in the future, intense demands will be placed on these natural resaurces.
Long-range decisions concerning the optimal use of these rescurces must
be made in order to maintain a viable economy and a pleasant environ-
ment for the people. This is preferable to utilizing the natural re-
sources for the immediate short-term gain of a few individuals.
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Rationale: Visual or scen1c considerations of an area are most

LANDS WITH MINERAL EXTRACTION POTENTIAL

Policy 14: Ensure that Tands, identified as having significant

potential for mineral resources, shall not be designated for intensive
development. Lands identifisd as being environmentally, historically,
or otherwise having additional value shall not bz developad for
extraction purpaoses unless an extremely strong case can be

presented by the developsr basad on indisputable evidence that no
alternative sites are available.

Rationale: Guam does not have extensive mineral resources; those that
do exist are generally recognized as limestone, sand, some basaltic
aggregate, or other relatively Tow value deposits. For this reason,
identified areas suitable for extractive use should not be encroachad
upon by high density development which would eitiar 1imit ongoing or
potential use, or create a potential nuisance or health and safety
hazard$ in the area of proposed davelopment. Inversely, if potential
sites are located upon or adjacent to uses not compatible with an -
extractive operation, the site should not be developed unless tha
developer can prove to the satisfaction of the Land-~Use Commission

or involved government agencies that no acceptable alternatives
exists. (See Chapter'V, Section R. Group (a).

AIR QUALITY

Policy 1#: Ensure that various programs dealing with ]and -use planning
and nanagnment seek to achieve air quality goals as defined by GEPA

by using such air quality standards developed as guidelines for high-
impact use locations. : :

Ratignale: Land-use planning and management must reflect.the goals of
clean air efforts in the face of pressures for future industrial

growth and development. Like other pollution problems, such as
wastewater and solid waste disposal, air quality will continuz to have
a profound effect upon the island's economy espacially if tourism
remains a major contributing factor to the economic welfare of tha -
island. Clean air, in this light, should be considered a major resource
of the island. WUnile agencies involved in both functional and long-
range land-use planning will not be the enforcement power behind clean
air regulations, they will be constantly involved in promoting the
typo and :Tocation of high-impact uses uh1ch are consistent u1th clean
air guidelines and regulations. o

VISUAL QUALITY

Policy yﬁ: Preyent destruct1on, impaiyment, or other dagradat1on o
of the island's scenic and visual resources.

difficult to define since subjective rathar than objéctive . criteria
must be used to define "quality." Rather than attempt1ng to come

up with a set of objective criteria.to 'measure' visual or aesthetic
quality, the land-use planning policy is to avoid certain practices:’
that obviously create unsightly or incompatible use,”such as . .:ji
sprawl and strip development, incompatible use with either the o
character or the land or surrounding use; unnecessary interferenca

-15-




of land-to-sea or land-to-land yistas, objectionable siyn or
advertisement placement, etc. While such rules and yregulations
do exist which address such subjects as signs, hz2ight Timitations,
and blockage of view on the land-sea interface (Seashora
Protaection Act), the Tack of an in-force master developmant plan
indirectly allows deyelopmant incons$istent with the inteni of
these regulations. It is the 2im of the land-us2 districting
approach, the regulation of areas of particular concern, the
development of a community design plan, revised and strengthened
enforcement mechanisms, and eventually, revised zoning standards
and maps, to resolve these issues.

SEDIMENTATION AND EROSION

Policy ]Q: Demand strict adherence by all proposed development

to erosion and sedimentation guidelines, encourage developmant in
areas naot prone to erosion hazards, and suppori practices to lessen
the erosijon potential of all land areas. '

' Rationale: A great deal of damage has been documented to the reefs of
' Guam as well as loss of valuable topsoil due to thoughtless or

improper development during construction phases of building activities.
In an area subject to a relatively high rainfall as well as frequent
major storms, these practices cannot be condonad. Fortunately, Guam
doss not face major shoreline erosion problems due to the geologic
formation of the island. The above policy has been applied in several-
instances,; in designating, as conservation lands, certain areas which
could possibly have been utilized at a marginal level for another
use, such as agriculture. Further, the Land-Use Element encourages
the widespread planting of trees, shrubs, and other erosion preventa-
tive measures by both government agencies and private individuals.

C. Alternatives

1. Overview
4 ' |

e Public Law 12-200 provided enough flexibility in the developmant of

a Land-Use Element to allow a number of alternative approaches.

Certain federally-funded programs requiring a Land-Use Plan, as well

as proyiding funds for the actual planning, provided additional

guidelines as to the overall design. These include the HUD 70] e
Planning Information Systems, EDA 302 State Planning Program, the
Disaster Preparednass Planning Program, and Coastal Zone Management
Program. 'Many approaches have been consideréd; following are -- o
discussions of the major alternatives considered. (See Figure s .)

2. Alternatives of-Approach

a. Continue to guide development according to an updated version of .
the 1966 Master Plan, considering problems identified in the . ..
Greenleaf-Telesca/Ahi 1972 Land-Use Section "Summary of Problems -
and Opportunities."... - R A S L

L
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" Discussjon: The introduction of the Bureau of P1annihg‘s concapt -

Discussion: Tne 1966 Master Plan was a moaumantal effort in

that it was the first attempt on Guam to designate zozcific

areas for certain types of development, suggest dayalopimznt
patterns considering open space, conservation areas, ectc;
establishing a zoning system and machanisms for the resolution
of conflicts and appeals for zoning decisions. The main raasons
for not being able to "update" this plan center around the

facts that: :

1. The incredible growtn rate in the five-yzar period
(1968-1973) following the plan's completion produced
pressures for deyelopment, immigration problems, etc.,
in excess of the plan's scope.

2. Inadequate funding in the area of Land Management for
such things as legal description of land parcel boundaries,’
updated ownership maps, and updated zoning (delireation of
all zoning changss, conditional uses, PUD's granted) has
prevented, in many cases, an accurate assessment of facts
having a bearing on a commission decision for allowing
or not allowing development.  (These of course are still
major stumbling bBlocks for implementation of any effective
plan in the future.) '

3. Modifications of the plan through approval of marginally
acceptable development have established a pattern of
growth-inconsistent with high growth rates being experienced
on Guam. . ' _

Institute an island-wide zoning system similar to tha 1956 Master
Plan, but emphasizing more specific zoning regulations for the
"agriculture zone" which is-essentially a "catch all" for alil
lands not zoned for other purposes. :

Discussion: If a sufficient data base were available, dealing with
such considerations as individual community objectives, pcpulation,
growth, up-to-date soil and geologic information, hazard areas,
aquifer recharge areas, etc., this would be the best alternative.
However, Tack of accurate data, lack of a system of checks and
balances relative to tha overal] decision-making process, as well
as such high-priority programs as the Green Revolution and major
sewer/wastewater infrastructure development, suggested that specific
island-wide zoning {s premature at this time. Public Law 12-200,
in recognition of -these considerations, called for "generalized .
areas of land use within an urban, rural, agricultural, and ... .. , %o
conservation context." . o

Update the 1966 Master Plan.plus introduce a “districting édncept“" .
for areas of generalized land-use classification..

of "districting” is sound for reasons enumerated in Paragraph (a). .
precéding. However, the 1imitations caused by modificatton ..
of the 1966 Master ' Plan discussed in Paragraph (a) would rule - -
out this approach. p , oo et LT
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Institute a “no zone" approach within the context of a genzralized
land-use classification system of urban, rural, agriceliural,
and conservation.

Discussion: This is a viable approach at first analysis. Tha
major drawback, however, is that an extremely detailed sat of
performance standards for all possible types of deyelacment

is required for a "no zone" approach which, for example, could
conceivably Tocate heavy industrial activity adjacent to a high-
density residential use. The results of uniformly posing such
stringent standards could produce a sizeable disincentive for
neaded commeréial and industrial activity. Development of such
performance standards is well beyond the capabilities of the
Government of Guam at the present time.

Institute an intermediary planning process, between the districting

approach, such that unavailable data could be developad, existing
data analyzed, and which could serve both as a long-range, 20-25
year conceptual development plan, serving as-a basis for the
next task of an updated zoning approach.

Discussion: This prdved to be the most.viable alternative,

Generally, the approach used consisted of:

1. Development of base maps (the uniform mapping system) |
and expansion of a land-use data base for use in the
overall planning process. . v :

2. Drawing upon all areas of government and public sector
expertise, and developing maps and supporting data
indicating areas of generalized land use, or districting
maps. '

3. Identification of island-wide "areas of particular concern'

which must, for various reasons, receive closer attention
relative to development pressures than a generalized
use classification would provide. '

4. Development of a "Community Design Element" (as specitied
in P. L. 12-200) to serve as a long-range development
plan for the island. Although a separate document from
the "Land-Use Element," the concepts included will be

inseparable, as well as providing a base for future zoning -~ .

of the urban district.

h Nl
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PHYSICAL AND CULTURAL COMSIDERATIONS

A.

Physical Setting

General

Guam is the southernmost and largest island in the Marianas Chain,
an archipelago in the Southwest Pacific. It lies 13 dnqrc’s
28'29"N and 144 degrees 44'55" E at Agana, the capital city on
the central western coast. The island is approximately 30 miles
in length with a northern width of 8 1/2 miles and a maximum
southern width of 11 1/2 miles. MNorthern and southern Tand areas
taper at the central waist to a width of 4 miles. Excluding reef
areas, the land area is 212 sq. miles or 550 sq. kilometers. The
axis of the island is in a northeast-southeast direction. Guam is
generally classified as a high jsland with 12 small islands, along
the reef. larged® offshore island is Cocos Island. . Tha2 ‘island
is a rajsedfportion of the barrier.rgef encircling an atoll-like lagoon.
Q.
Climatic and Seismic Conditions

Generally, the climate on Guam is warm and humid regardless of tha

time of year. The relative humidity commonly exceeds 84% at night,

all year long, and the average humidity is at least 66% evary month.
The daytime temperatures are commonly betwean 83 and 88 degrees with
night temperatures falling to the mid-seventies during the coolest part
of the evening. The two distinct climatic seasons on Guam are tha
wet and dry season. The dry season is generally from January to
May and the wet season from July to November. December and June are
considered transitional months.. The mean annual rainfall ranges
from approximately 80" along tne coast to 95" for the higher
mountainous areas; (20-24%) falls in the dry season and 63-66%

in the wet season. The remaining rainfall occurs during the transi-
tional months. A great deal of variation in rainfall can occur
from year to year. In 1952, a maximum of 145.45" was recorded with
a minimum of 60.42" of rain recorded in 1955. Severe droughts are

a normal occurrence on Guam. The period of greatest drougnL

hazard is February through April. Inversely, intense rainfall can
occur with tropical storms or typhoons. Small-scale storms or
squalls can occur at anytime with varying frequency and character.
Major storms or typhoons, with winds greater than 65 knoLs, have
made direct hits on Guam. The Tikelihood of typhoons is greatest
during July through September; howsver, as evidenced by tha last
direct hit, they may occur during any month On May 21, 197s,
Typhoon Pame]a devastated the island with recorded susta1n°d

winds of 115 mph and recorded gusts to 159 mph.

Located 70 miles northwest of the Marianas Trench, Guam is subject

to earthquakes and seismic sea waves at presently unpredictable
frequency and intensity. Devastating sea waves have been absent
during recorded history. Numerous earthquakes and tremors have . = . .
occurred with the most damaging quake being recorded in 1902. SR
Guam is structurally divided into six blocks by seismic fault SRR
zones that are defined by distinct divisions in the land surface. :
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3. Northara Guem

The northern half of Guam is gzographically characterizad by a
raised limestone plateau with a maximum elevation of 609 feat
which gently slopes downward in a southwastern trend to less than
100 feet in the central mid-section of the island. The northern
Timastone is composed of the consolidated remains of resf coral
and sediments. The northern limestone terraces and cliffs represant
an ancient barrier reef, with the inland limestone terrain comprisad
of the sedimentary remains of the lagcon sediments. Tha coastal
limestone is hard and valuable for mineral extraction. The central.
limestone js extremely permesable, thus rainfall quickly soaks into
the ground and recharges three main aquifer areas. A lens of
freshwater floats upon saltwater and provides the bulk of the island's
fresnwater supply.
7 i . .
A very thin soil layer covers most of the northern limastone and
- hosts forest vegetation known as the limestone forest. The limestone
5@ : forest is comprised of large trees that form a canopy for understory
shrubs, herbs, epiphytes, and 1ianas. Many of the plants grow from
bare Timestone. Many of the areas of limestone forest have been _
cleared by wartime efforts and postwar urban and military developments.
The remaining areas are concentrated along coastal slopas and repre-
sent the critical habitat for many of Guam's endangered plants and
animals. ’

The northern limestone plateau is interrupted by volcanic upthrusts

. at Barrigada Hi11 and Mt. Santa Rosa. The volcanic basalt ijs
exposed at Mt. Santa Rosa and has resulted in the buildup of
lateritic clay soil along an adjacent inland area. This region
represents the only major sector of agriculturally developable land
in the northern half of the island.

‘Central Guam

»

Geologically, the central waist of Guam, from Agana Bay to Pago Bay,
represents a transitional zone between the northern limestonz and -
southern volcanic formations. The limestone in this area isrf/"'sed"“e."rIs
argillaceous or yellowish in color from the volcanic wwililllem that g
mixed with the white reef coral during the later develoament of S
the northern reef adjacent to the older southern volcanics. The

relief features are characterized by sloping hills that are inter-

sected by Tow-lying basins that are periodically flooded during the

wet season. They appear as grassy flats and are important for :
recharge of the central aquifer. The central aquifer is the smallest . -
lens, yet least affected by saltwater intrusion. It reaches the
surface at Agana Springs and disperses water ovar a floodplain .
or wetland wildlife habitat, known as Agana Swamp, which eventually
flows into Agana Bay via Agana River--the northernmost river on
Guam. - :
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Despite the small Tand area, geologic characteristics

and unique ecology of Central Guam, the area is the location
of the major concentration of urban development on the island.
Approximately 30% of the island's population resides in ihis
small land area. Commercial, industrial and residential
development has expanded frsm Agana, the major trade center
and seat of both governmental and religious power structured.

Southern Guam

The southern half of the island is geologically characterized

by two distinct volcanic formations that developed in different
geologic eras. The Alutcm formation or mountainous ridge adja-
cent to Central Guam, is the oldest formation. The highast

peak is Mt. Alutom at 1,076 feet. Tha southern range, known as
the Umatac formation is characterized by high paaks or a

cuestal ridge that is steep on tha seaward side and gently .
slopes inland toward the interior basin where the two formations
merge. The highest peak is Mt. Manglo at 1,250 ft. The ruggad
upland surfaces of volcanic areas are weathered. Exposed
volcanic rock and conspicuous erosion scars are present. Major
land areas, however, are covered with savannah grasslands that
have adapted to the dry and nutrient deficient clay soils of

the upper slopes. Water quickly drains from sloped surfaces

and forms a surface drainage pattern that comprises the fresh-
water resources of Southern Guam. A relatively small amount of
rainfall soaks into the underlying rock strata. More than 40
rivers and streams form a surface drainage pattern that dissects
the volcanic regions. These rivers flow into the sea at coastal
embayments where floodplains and wetlands typify the estaurine
areas. A heavy growth of tropical vegetation borders the inland
areas of rivers and represents a plant community known as the
ravine forest. Sharp divisions between the savannah grasslands
and ravine forest lends a particularly aesthetic contrast to
Southern Guam. The southern uplands are some of the 0n1j
expanses of unspoiled terrain on Guam.

Only 24% of the island's population resides in southern communi-
ties beacause of terrain restrictions. Village centers are most
often along coastal lowlands with a traditional lifestyle and
architecture producing a sharp contrast with northern and
central urban development patterns. The reliance on farming and
fishing for subsistence is more persistent in the south.
Topographic, geologic and ecological conditions have causad the
deposition of fertile soil into southern interior basins. Large
tracts of prime agricultural lands Tie between the southern
communities of Inarajan and Talofofo. Other portions of the
interior basin, where the two major volcanic formations meet,
however, are characterized by eroded reef coral that forms a
Jagged Karst topography. These areas are concentrated on

federally restricted property near the Fena Reservoir, a man-made ,ﬂ.;f o

reservoir that supp]les 10% of the 1s]and s water consumpt1an.
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Coastal Featuras

Being a small island, with human settlement concentraizd along
coastal areas, the dynamic features and processes that uccur at
the shoreline or ocean-land interface are among the most imoortant
natural resources on Guam. Much of Guam is surrounded by coral
reef, a diversified ecological community that is reprasented by
different types in different locations. The northern coastline is
yenerally characterized by an immediate reef front at tha base of
steep cliffs. However, as sandy beaches occur, the presence of

a reef flat becomes more prevalent along central and southern
shores. The reef flat is a level base of limastone that consists
of the remains of ancient reef coral that has built seaward to

the present offshore reef front of living coral. The reef front
suppresses the force of all except the largest storm waves and
contributes to the buildup of sand along the beaches. As a
transition between the reef and beach, the reef flat area is
sometimes exposed during low tides, haowever, it represeants an
important shelter for many small f1sh, shellfish, crustaceans
algae and other forms of sea life.

Two barrier reefs, which encircle lagoon areas, are represented
on Guam. Cocos Island, at the southern extreme is a relatively
pristine area that is important as an area for both schools of
Jjuvenile deepwater fish and the species associated with the coral.
cormunity. The existing and potential use of the area is
recreational.

Apra Harbor, another barrier reef located along the central-
west coast, still represents important underwater resources. The
outward appearance, however, is vastly different than seasn at
Cocos Island. The offshore Cabras Island and Luminao Reaf have
been linked and covered with surface development to form the '
Glass Breakwater. Apra Harbor is the only deepwater port on the
island. As the major port area, it serves both the military and
civilian communities. Being a strategic location and situated
on major trade routes, the harbor is the focal point of the most.
sea traffic and transshipment in the Yestern Pacific. Industrial
development, in this area, increases yearly to meet islandwide
demands for imported supplies and energy development.

Natural shoreline configuration is generally represented by

rocky coastline, sandy beaches, mangrove mudf]ats and river
estuaries. The rocky coastline comprises 62% of Guam's shorelino.
It is characterized by steep, uplifted Timastone terraces and
cliffs with a lower bench terrace covered with a growth of marine
organisms. Many cliffline areas are characterized by a waterline
niche that is cut by algae, limpets and chitons.

The sandy beaches of Guam comprise a significant portion of the
shoreline, 31%.  They are sloping landforms composed of . :

unconsol idated sand,ﬂgrave] broken shells, cora] and foranfnifera.: .
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They extend landward from the water's edge to a distinct break

in the landform or to a point where terrestrial vegetation covers
the substrate. They extend seaward as far as tha sandy boltom is
appreciably affected by tide, currents and wave movements.
Mangrove mudflats are represented in only two locations on Guam.
An extensive stand of mangrove species has been increasing in

size along the inner shore of Apra Harbor. The other area of .
mangrove shoreline is along the extreme southern coastlinz betwaen
lerizo and Inarajan, along the inner shoreline of Cocos Lagoon.
They assist in natural shoreline stabilization and represent an
important ecological community.

Guam's shoreline is interrupted by numerous bays, most of which
are. associated with estuaries or river mouths. The surrounding B
‘river valleys and immediate edge of the river are wetland communi- -
ties. A diversity of aquatic plant and animal species rely on the
specific environment of estuarine areas. The constant inundation
‘ e of water also makes these areas valuable for aquaculture development.
i S Beach areas at river mouths are usually formed by a combination of
reef material and riverine substances that originate from inland
areas. Thus, beaches at embayments have a higher content of 5011
and organic material than the Wwhite sandy beaches.

'B. . H1stor1ca1 and Cu]tural Setting

Approximately 1500 BC, the precontact Chamorros migrated from the
. direction of islands in Southeast Asia and established multiple
chiefdoms. The island was territorially divided and individual royal
families, who traced ancestry through a female line, ruled over the
common people. The Chamorros flourished with an advanced fishing,
_horticultural and hunting society. A remarkable diversity of stone
age tools, utilizing natural materials such as shell, bone, wood
- and fibers, characterized their adaptive technology. Sporadic )
Qp warfare among chiefdoms added to the characteristics of the life-.
F) A style. Much cultural reconstruction, however, is speculative and
T based upon comparisons with similar Pacific cultures and the analysis
- of remains such as artifacts and skeletons or area features such as -
the latte stone house supports. From archaeological-evidence, it is - C
- estimated that the population grew to 80-100,000 members or re]at1ve1y e
: the same numper of people as inhabit the island todaj . -

~ Ferdinand Magellan discovered Guam, for the Western Uor]d, in 1321
Rapid colonization by Spanish conquistadores followed, accompanied
by a period of warfare, disease and missionization. The popu]ation -
rapidly declined and a Chamorro Mestizo culture emerged as Guam was .
established as a 1ink in the early trade route between Mexico and =
the Philippines. The remaining population was centralized in Agana
and barrios developed within the city. Many new customs were - ’

- introduced from Spain, Mexico, the Philippines and other island -

groups. Major changes.in technology took place with the 1ntroduct1on

of steel. --Qvens replaced underground f1rep1ts.. Catholicism dominated -
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beliefs in ancient spirits and new foods were introduced.

There was a major shift from growing rice to growing corn.
These changas happenad so xdp1d1j, that historical repores

are scarce and brief.

During the Spanish Colorial Period, from 1521-1859, new styles
of architecture appeared on Guam. Due tc Yorld Uar Il and thne
effects of time, many or1g1na] Spanish structures were de,trOJed =

a”d only remnants remain. fhey include Santa Aqueda, Ft. Soledad, Plaza doigaf
Espana and Spanish br1dges The bridges, constructed of hand-hewn stonss,
are seen in Taleyfac, Taelayag, Sella Bay and Agana.

- r’
World HWar II, uh1ch addad to the disappearance of many struc-
tures, left its own unique relics that now have historical value.
Massive artillery, tanks and important battle sites and command
posts add another link in thz chain of events that lead to the
present. Though the Japanase Occupation was relatively short-lived,
its impact on the body of cultural knowledge and pnys1ca] appearance
of the island environment was profound Many existing communities
and land-use patterns have developad in response to infrastructure
that was originally constructed to service military facilities.
Communities such as Talofofo developed around civilian wartime
camps. Many coastal areas, such as Agana and Agat had to be
completely cleared of rubble and subdivided. . Still other communi-
ties such as Santa Rita, developad as residents were relocated as a
result of land aquisition by th2 U.S. military. N
%) ..
Presently, many people value the traditional archigecture of southern
villages and desire to retain their present app%afince. Inarajan's
historic district represents the last remaining¥concentration of
building styles and character with a prewar Spwsssser.flavor. Though 1§+ Couku
this adds to ths scenic character of the island, man doviners ' e
wish to improve their property and utilize modern building materials.
Many areas of Guam reflect a period of technological transition from
frame houses and tin roofs to typhoon-proofed, concrete-basad '
structures. An increasing incidance of subdivision development
denotes a trend toward insular neighborhoods and a Western lifestyle.

Land-use patterns and trends affect over 100,000 residents,
approximately half of which are of Chamorro Guamanian heritege.
Throughout multiple phases of colonial heritage, the Chamorros

have adapted to thne pressures of introduced lifestyles. They still
retain a body of knowledge concerning the island’s traditional use
of land and sea resources.

A traditional facet of Chamorro culture, the land tenure system,
considerably affects the course of development. MWithin many i
families, there are multiple ownars of property. When several heirs

all own title to a single parcel of land, conflicting interests T
often necessitate non-development. Distribution of land to heirs T
can a]so encourage res1dent1a1 deve]opment when for examp]e land . i
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mnay be¥a prime agricultural district. Often, landowners all
live together in a traditional extended family relationship.
Several generations of relatives often reside in adjacent hzuses.
The system of land ownership on Guam is typical of the Pacific.
Since the Chamorro Guamanians have been exposed te varied phzsss
colonial dominance through the years, they have adapted land-use
traditions as a countercheck against overdevelooment of lard on a
fragile sea-bounded island.

of

In Yona and Sinajana, two central communities on Guam, urban renewal
has changad this style of living. Low-cost housing tracts and proposed
urban renewal in other communities will enhance this urbanization
process that changes social and economic patterns. Urban renzwal

and subdivision planning involvas sensitive judgements as to whether
extended family settings, shared outdoor cookhouses, and random
traditional village appearances should yield to a more systematically
planned and structurally sound environment. Land uses are importantly
planned with maximum public input as developmental change scmetimes
poses a threat to the island's cultural diversity.

One such activity that is prevalent on Guam and must be considered
in resource planning and management is fishing. There are feis
full-time fishermen today as existed in precontact times. In
earlier years, a majority of residents were occupied full-time

in fishing and its associated technology. With the introduction

of industrially manufactured items and alternative employmert, less
time is spent in fishing. However, despite the decline in tha
number of full-time fishermen, there is still an abundance of
part-time fishermen. A large volume of knowledge exists concerning
local fish names, fish habitats and the use of a variety of traditional
fishing methods, particularly net fishing. o

As planning often denotes areas of preservation, the Chamorra culture
also has traditional environmentalists that act in a conservative
manner. These are the taotaomona or spirits of tha island's ancient
inhabitants. It is a widespread belief that the spirits live in

the wild and bring i1lness upon those who would wantgnly destroy
part of the environmant. They reward those who would respect their
Jungle and reef habitat with a good food catch. Tha spirits are
believed to favor larga banyan trees as their abodeg. Often, bull-
dozer operators will leave an area with a banyan tree untouched. This
in itself is a factor thwarting devélopment. ,

If it felt that an illness is spirit-caused, the island resident

may go to the traditional curers, known as suruhanos, for treatment
with an ancient system of medicine. A central facet of the treatment
is the use of medicinal herbs. The suruhanos and other residents
have a tremendous store of knowledge concerning valuable medicinal
flora. There is knowledge of the ethnobotanical value of plents in
every plant community on Guam. Ethnobotanical use involves thz use
of an herb, weed, shrub, tree or vine for food, medicine or material
Culture. Some trees such as the coconut are used for multipla

~25-



purposes. The establishment of districts and areas of particular
concein on Guam, is not only =ssential for the maintenance of
many endangered and threatened plants and animals, but preszeyves
the cultural knowledge and identity of island residents.

The need for cultural considerations in planning and manageraat

is probably more evident on Guam than in many mainland areas,
where planners and managers are most often a typical cemmunity
membar and precisely aware of the local frame of reference or
perceptions of resource use. On Guam, planners, government
officials and developers must utilize information on a wide range
of aspects of traditional island life in order that land and water
resource use blend with local patterns of acceptable behavior.

A~
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IV. GROWTH AHD CHANGE CONSIDERATIONS

A.

Introduction

hs previously experienced, a Land-Use Plan quickly bzcomes obsolete if
various factors that influence land use are not adzquately azsassad.

The rapid population and economic growth and the subsequant chang2 in
Jand-use patterns during the last 10 years, generally, were bzyond local
control (e.g., disasters and immigration) or beyond local anticipation
(e.g., tourism growth). These cccurrences have rendered thz sessestkems
Jaster Plan obsolete in many areas. {9606

During this period, local attitudinal changes have also occurrad.

Living patterns, traditionally centered around the extendad family, are -
giving way to an urban orientation characterized by proximity and or
convenience to employment centers and public facilities and services.
Employment patterns have shifted from primary sectors such as
agriculture to the tertiary sectors of tourism and government. Special
needs of the elderly, low income, etc., are bacoming public concerns

as opposed to traditional familial responsibilities. This section will
discuss some of the demographic, social, and economic factors that
determine land-use patterns and present various trends that the Land-Use
Plan will address. Figures g -12 depict economic trends and:factors which
are discussed in length in the QEDP.

Population

The population of Guam is in a constant state of change, shift and
relocation, and is closely related to Guam's economic situation. These
two factors are instrumental in shaping both the form and function of
particular areas on Guam. Section C deals with the overall trends of
population and Section D addresses economic growth. Uhile plannars are
often criticized for not having one definite set of applicable population
statistics, we can only base our projections on existing data.. On Guam,
these figures will continue to ba periodically revised until a sufficient
data base can be established to make more definite praojections which will
only have to be revised at the time of a census. Present data providas -
us with ranges of projections which vary significantly. We can only
narrow these ranges down to those 1imits that existing parameters
indicate. '

Projections for Population Growth

Although the 1970 census provided base data for the preparation of
population projections, a final analysis was not completed. The Bureau
of Planning recognized the need to prepare an interim set of projections
which could be used by the numeraus agencies in their planning efforts. .
Memoranda prepared by the Bureau and approved by the Department of o
Commerce and Bureau of Labor Statistics provided estimations of island-
wide population growth based on the data generated by the 1970 census.
This series of three population projections were develaped by Professor
Roy Chung, a demographer, and Quinton-Budlong (QB), a firm contracted

" to prepare a portion of the 1972 Guam Master Plan. The three.provida a. L
 useful range of island-wide population projections to the year 2000. .

(See Tabte 1 and Figure 6 .
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Figure ¢ Population Projections for Guan
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It is difficult, if not impossible, however, to apsly the isTand-wide
growth rates used in these projections to specific municipalities and
areas within municipalities. Planners at GEPA, PUAG, and DPY, as well
as the Bureau of Planning, encountered difficulties especially in
wastewater infrastructure planning when growtn rates applied o spacitic
areas; for example, indicated pipe sizing much too large for the
existing population.

Table 71 . Selection of Population Projections, 1970-2C00%*

1970 1975 1980 1990 2300

1. Chung (D 85,380 105,400 126,000 165,400 205,660
no mili-  (63,380) ,(83,400) (104,000) (3143,400) (183,660)

tary)

2. QB (B) 89,890 106,310 126,956 179,352 235,000
(no m;]i- (67,830) (84,310) (104,956) (157,352) (214,000)
tary

3. Chung (C) 85,380 107,400 132,200 198,000 268,000
1?Er€%7?- (63,380) (85,400) (110,200) (176,000) (245,660)

tary)
4. BP L-USE 106,700 . 188,500
Tno miti- (84,700) _ (167,500}
tary) :

* Note: Parentheses ( ) indicate that the constant 22,000 military
population is not included.

Using aerial photos, completed in 1975, actual densities of recent
housing developments, data relative to planned developments, as well
as certain geographic constraints to development, the Bureau of
Planning, in cooperation with several agencies developed area-
specific growth projections. While the overall projection (Line

4, Table 1 ) is somewhat less than the Chung Series D, (Line 1),
planners feel these figures are the most realistic available,

as far as planning for the type and intensity of growth to occur

in the next 25 years.



Table 2 A Suniary of FMunicipality Growin Rates to tha Year 2000
*(See Appendix Ho.| for specific Comnunity areas).

Estimated Projected

flunicipality Existing Population

Population Year 2600
Umatac 700 1,600
Agana 1,094 2,550
Asan 1,440 2,700
Piti 1,570 2,645
Merizo 1,635 2,530
Inarajan 1,790 : 2,765
. Agana Heignts 2,125 4,000
Talofofo 2,155 2,675
Sinajana 2,545 4,750
Chalan Pago-Crdot 2,762 : 4,958
6 Santa Rita 3,200 5.050
Mongmong-Tota-Maite ' 4,022 5,100
Yona 4,098 8,450
Agat 4,230 9,450
Mangilao ' 5,694 B 19,482
Barrigada 5,818 11,474
Yigo 6,097 13,600

Tamuning 11,849 27,500 -
Dadedo : 21,877 : 36,250
TOTALS 84,701 167,589

* Does not include military personnel and dependents.

= Table 3 Population Changes and Percentages in Northern, Central and
Southern Guam

®

Percentage Percentage of  Percentage
Present of Present Projectad Projected. Increasas *
North - 42,333 49,98 . 86,684 51.74 104.77
Central 21,990 25.96 43,680 26.07 98.64
South 20,378 24 .06 37,225 22.22 82.67
TOTALS 84,701 100.00 . 167,589 100.00

* Projected-Present
rresent

X 100




Figure 7 . Pie Cnart Showing the Ethnic Composition of tne
Civilian Population of Guam, Septewmbzr, 1975.
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Source: Bureau of Labor Statistics
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Figure 8 Ethnic Population by Age Group
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Figure 9 Sex Composition of Population by Age Group

MALE FEMALE
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UNDER 5 4,800 5,500
ALL - FEMALE 39,900 ) 39,900
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Y
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" Source: " Bureau of>Labor'* Statistics, Government of Guam
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D.

The Econonty

1.

Principal Economic Activities (See Figure 10)

The largest economic sector of the community is governmant.
Excluding military employment of civilians, federal and local
government employees on-payrolls totalled 10,800, or onz-

third of the total employment of 31,500. Including tha military,
total public employment approaches 15,000 workers, or almost
half the workforce.

d.

The Construction Industry

The economic impact of public expenditure goes further
than direct employment. At present, the construction
industry with 3,500 employees is almost entirely
dependent on the public sector as a result of the
continuing recession. At one time, it was the largest
private sector industry with over 8,000 employees.
Now, residential construction consists largely of
completing projects begun a few years ago and post-
typhoon Pamela reconstruction, as private sector
investment in new buildings has slowed dramatically.

The island's infrastructure systems are inadequate to

serve the island's population and constitute a definite
constraint to economic growth. Overall, roads are in a
poor-to-fair state although recently completed reconstruc--
tion has improved the situation somewhat. The telephone
system is archaic. An estimated forty percent of the
water drawn from various sources is lost in the
distribution system. The sewage disposal system has
serious deficiencies, although projects being developed

in coordination with GEPA should alleviate the situation

in the near future. The island's power facilities are
adequate at the present, but there are serious management
problems as well as cash flow difficulties which have
resulted in fiscal obligations for new facilities not
being met. This togethar with the power grid's susceptibi-
lity to typhoon damage, and other factors such as aging
equipment and lack of adequate personnel training could
mean serious problems in the near future.

\raé ‘evug

If funding and management requﬁremeﬁts can be met by the -
local government, enougn projects are proposed to support .

" the construction industry for some time. For example,

a $36 million sewer project is nearing planning and design
completion. The USEPA is supplying 75% of the funding

for the construction of treatment plants and trunk lines,
while the local government and individuals will have to

pay for collector lines and home connections. A $27 ,
million loan has been approved by the Rural Electrification

- Administration for the construction of a phone system, .. .
~only 10% of which will be composed of existing equipment. - :
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Figurz 10 Gross Business Receipts by Szetor, VY 1966-1575
(in nmillions of dolliars)
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Several roadway reconstruction and water projects zre
underway or completed, wiile others are awaiting funding.
The immediate prospects for activity within the coastruc-
tion industry are almast entirely dependent on putlic
expenditure for infrastructure. Locally, availabie
funding can be expected to finance only a small fraction
of the required projects.

One advantage of temporary support of the construction
industry with public projects is the relative ease of
implemanting and enforcing environmental requlations

as those pertaining to erosion and siltation, or fugitive
dust emissions. Fugitive dust emissions are the only
widespread air pollution problem on Guam with the island
average being 2 to 3 times federal standards (sulfur and
nitrogen oxides are well below federal standards).
Because of heavy rainfall, the fringing coral reefs

can be literally smothered to death by siltation from
erosion or dredging without proper environmental safe-
guards. As shown by recent interaction between the
Government and the contractors responsible for the
dredging of the new Agana Small Boat Harbor, local
agencies are prepared to force compliance with siltation
and other construction related environmantal protection
regulations. If the construction industry is based on
public projects for the next couple of years,
environmental protection practices can change from
imposition to habit.

The Retail and Wholesale Trades

In terms of payroll and gross receipts, the largest
industry in the private sector is wholesaling and retail-__ N

ing. This industry,which employs 5,600 peoplefmore than I

v

agriculture, manufdacturing, transportation, public e
utilities, finance insurance, and real estate combinad). .~
is principally dependent on the household expendituresz -
of the resident population and, to a lesser degree, on’
tourist expenditures. Significant growth has not

occurred in the retail and wholesale trades in the past

4 years as Guam faced the worldwide recession, the

_ energy crisis, and an overall decline in tourism.

Table 4 . Average Number of Cmpioyees in
' Retail and Yholesale Trades

Average 1973: 5,525

Average 1974: 5,400
.. Average 1975: 5,850
ot Average 1976: ¢ 5.450

" pverage 1973-1976: *. . - 5,550 °
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Figure 11 Enploymanc on Guan

TN

Total Number of

Employees onGuam Payrolls '

313 314 375 3-16 31

14
13 o Overall Unemployment
12] i N % :
10 ~ 7 \
"9 S — .
_305 Total Civitian Labor FOICe mmcmmes
ke - » VS -
- - )
25 ®S ~ o e = = " ~ < Totai Civilian Parsons

Employed. e oim —~ .

S R P T

Source: Bureau of Labor Statistics, Goverment of Guam
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As in any area with a rapidly expanded population,
there is a definite growth potential for the whoulesal-
ing and retailing tradzs. Considarable Congressional
syipathy, recently, in evidence for reducing the

level of subsidization of the military exchange and
commissary systewm could also have a diract and positive
impact upon this sector of the economy. If the overall
level of subsidization is reduced by Congress, grouth
in excess of normal expansion could be expacted.

c. The Service Industry

The largest single business group in the service industry
is the hotel industry, which accounted for 33% of tha
service industry's FY 1976 gross receipts, and one-third
of the industry's employment throughout 1273-1975. The
number of employees-on-payrolls in the service industry
has remained stable in the past four years, averaging a
B steady 4,000 workers. The only noticeable drop in

% employment occurred immadiately after Typhoon Pamesla
in June 1976. Apparently, some of the workers which were
laid-off were never rehired, as hotel industry employment
has been steady, but below previous levels. (The average
monthly hotel employmant figure for January-May was
1,540, versus a virtually constant 1,300 for June-December).
Overall service industry employment, however, is quite
close to previous Tevels.

Comparing the total gross receipts of the parsonal services,

business services, auto rental and other service industry

groups to those of the hotel industry, and taking a

conservative estimate of the portion directly or secondarily

resulting from tourism, it is clear that tourism is the

major component of the service industry, and is the source
F of half of the industry's revenues.

The service industry's growth potential lies in threa

areas. One is the increasing sophistication and interdepen-
dence of the business community, which can be expected

to continue and accelerate as the basic infrastructure and
level of utilities services improves. The second and third
are the expansion of tha economy as a whole, and tourism

as an individual sector.

d. Tourism

From 1967-1974, tourism grew rapidly and was a major contri-
butor to the construction and economic boom of that pariod.

In an economy, with as large a public sector as Guam's, .
governmant revenues resulting from tourism have an immediate
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and widespread effec: on the island. The major sournes
of revenuas are the 107 hotel occupancy tax, th2 4%
gross receipts tax, and incoie tax collections on
employees.

There are several major problems in the tourism
industry. One is that the level of infrastructura
facilities and services act as a constraint to businass
activity in this industry as in any othar. Secondly

is a distinct lack of tourist destinations. Basically,
there are three tourist activities on Guam: the hotel
activities and facilities, which includa restaurants,
nightclubs, Tumon beach tennis, swimming pools, and
shops; the round-the-island tour bus ride with stops

at scenic overlooks, historic sites, Cocos Island etc;
and gift shopping.

Generally speaking, the government is not, and should
not bewthe business of entertaining tourists. Several
major public projects, such as the Public Market and
Agana Marina, have "joint-use" as tourist destinations.
There are many smaller projects, related to outdoor
recreation, which can also serve as destination areas
for tourists. The best the government can do is to
improve the overall climate for tourism, by such
projects as those listed above, and by facilitating
private investment. The actual job of entertaining
tourists is the responsibility of the private sector.

There is reason to believe that the decline in tourist
arrivals has reached its Towest level. The initial
economic impacts of the oil embargo and its disasterous -
effect on tha Japanese economy in 1975-1976 has reached
its lowest point, and a recovery from the short-term

- effects has concluded. Hopefully, this indicates that

the number of visitor arrivals will soon begin to rise.

A more objective evaluation can be determined by an
examination of the average rate of tourist arrivals,
There were 239,682 tourists in 1975, and 207,344 in
1976; thus a decrease in 38,000 tourists, or 16%. At
the 1975 rate of arrivals, the 33,000 tourists can be
viewed as 8.2 weeks worth of tourism. Guam was entirely
closed to tourism for three weeks following the May 1976
typhoon. Further, the recovery in the rate of arrival
being gradual and spread over more than one month, was
another three weeks of tourism lost to Guam. Lastly, a
Pan Am strike in Tokyo which necessitated the cancella-
tion of many charter flights was another two weeks of
lost revenues. These losses totalling eight weeks can
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account for almost the entire drop in tourism

between 1975 and 1976. There are other second ard
third-order effects which may belie this agrument.

By Aujust 1977, when the visitor arrivals for the First
six months of the year will b2 known, any stabilization
or recovery in tourism should bz documenczble. In the
Tong run, temporary dsclines should ltevel out and
tourism should continua to grow, although at a slcwer
rate, and increase its contribution to the local
economy.

Military

Military activity has played a major role in the economy
of Guam. It is a major source of employment and income
for the island. In March 1974 the recordad civilian
employment-on military reservations exceeded 7,300 and
currently the military represents about one quarter

of all direct employment on Guam. In Fiscal Year 1976,
military expenditures on Guam totalled $193.4 million.
Of this amount, approximately 74.2% or $143.5 million
covered military and civilian employee payrolls, 1134
or $21.3 million provided for construction and $28.6
million for other local expense.

Various other contributions to the community and economy
are attributable to tha2 military role on Cuam. Military
on-the-job training, both formal and informal, coniributes
to the development of labor skills, which may be of value
to the civilian community. Also, the military frequently
assists the Government of Guam in handling certain types
of need or emergencies. In addition, basic facilitiss
such as power, water, and medical services, are shared
with the local civilian community when neads arise. Given

. the strategic importance of Guam and the declining military

presence in Asia, all indications point to a continuing
influence by the military establishment to the economic
stability of the island. . K

Private--Investment and Local-Government

Facilitating private investment consists of conducting public

financial transactions in an effective, and consistent mannar,

providing detailed plans-gf-action far public programs so
as to reduce uncertainty®dperating public utilities in a
manner that is not detrilmental to customars and providing
infrastructure facilities (such as roads) which promote
economic activity.

Encouraging private investment is generally a question of
such techniques as tax advantages, operating subsidies, and

providing capital in the form of lands (often at reduced .-
ratesqpfhinteresy),.1oag.guarantees, or direct investment. ::
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.. even a cursory prediction on the feasibility of such a facility.. ..

e
The effects of these investment incentives £ usually extremzly
difficult to measure, given the Timited arount of econonmic
planning information on CGuam. As a result, the existiag
incentives, such as the tzx concessions offered tne hotals, have
never been assessed except in the most subjective terms. Therz
is not even a known estiiate of the amount o7 revenuz foregonz
by the incentives.

Because these investment incantives are not assessible in terzs
of their projected or aciual past impact , it is concluzed that
for the immediate future, public resources would be battar snant
subsidizing the private sector by concentrating on improving

the performance of the public sector. -

Industries for Growth: Agriculture and Transshipment

There are two industries which are only in the first stages of devalopment
and have potential for long-term growth and stability: agriculture and
transshipment.

The problems encountered in the development of transshipment are subject
to the most simple and straightforward solutions to any development issue
on Guam. Commercial Port expansion is required to meet the basic and

~growing needs of the community, and can be done to such a scals as to

allow the immedjate and rapid growth of transshipment. Land acquisition,
in terms of returning very small portions of the Mavy-owned Apra Harbor
to the community, is the main obstacle to development. In the case of
the airport and air cargo transshipment, the existing facilities are
sufficient for the most immediate future. Pan American Airways is
instituting 747 freighter service to Guam, and should tha cargo operations
continue to expand, additional facilities will be required in the next
few years. Transshipment, both by air and sea, represents irmmediately
realizable economic growth for the island, and entirely new sources of
income. Both ports are.administered by autonomous agencies with sole
responsibility for their operation, and the management of each port is
prepared to continue implementation of clearly required expansion. The
Land-Use Elemant specifically supdorts expansion of the Commercial Port
given certain development considarations which are heeded. (Chapter V,
Section C, Group A.)

The concept of a major oil-transshipment facility is presently baing
actively investigated for location on Guam. The proposed concent
includes offloading facilities and storage capacity for a 90-day supply
of crude oil. for Japan. Uhile certain economic benefits weculd accrue
to the island, the vast and irreversible commtiment - . « - - - = =c41
resources must be analyzed before any decision is made. With expanded
refinery capacity - and related petrochemical industry location which
inevitably follow. the Tocation of such a facility, trade offs may
include the entire tourism industry, as well as introduction of
extremely high hazard potentials from oil spills to increased levels

of air and water pollution. Too little is known at present to put forth --.




The agriculture industry has broad econoinic potential, far ia excess
of the current Tevel of activity. Development of the industry will
require a high level of public and private investin2nt and coordination.
Basic data on the resources and activities of the industry arz preseni=d
in the Development Program for Agriculture in the island's Gverall
Economic Developmant Plan (June, 1977). Detailed davelopment planning
for the industry, financed by an EDA State Planning Grant, is underviay.
The incustry has been steadily growing, and well-directed larga-scale
public investments can greatly accelerate the rate of growth. By
import replacement, this industry can enhance the economic impacts of
tourism and military spending.

The nuinber of employees on payrolls in transshipmant and agriculture are
very small. Both industries could grow and become major emplayers in
the years to come. .
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V.

LAND-USE PLAN

This section outlines the distributicn of projecied use of th2 1iad area

of Guam by utilizing the mechanism of land-use districting and providing
developinant guidelines for general land use. District definitions encourage
optimal use within different land areas as the most gen=rai levzl in
progression toward more specific land-use delinsations. Definiticn and
discussion of areas of particular concern (APCs) and revised zoning standards
follecws this section.

A. Land-Use District (Sez Districting iap)

This is a land area idantified by its development potential, existing
characteristics and environmental restrictions or ecological complexity.
Districts are suitable for four general types of use: Urban, Rural,
Agricultural, or Conservation.

1. Urban district. Those areas characterized by intensive, high density
use including residential, commercial, and industrial uses as well
as public facilities and designated park areas. Boundarias of urban
districts include lands now in urban use and a sufficient reserve area
for forseeable urban growth.

Urban development within defined districts does not premote "urban
sprawl."” Random urban development shows lack of design, compactnass and
efficiency. Compactness does not mean that urban uses are tightly
squeezed or in monotonous rows. It means that uneven distribution

of unused Tand in a random arrangement becomes available for open-
space, recreation, or additional areas of urban developmant. Many
urban districts desperately need planned insular growth for better
aesthetic design, traffic circulation, infrastructure, public
institutions, parks, and increased social cohesivenass. through
neighborhood relationships. Thus, designation of urban areas outlines
areas where not only urban development, but urban improvarant may
also be warranted. Cluster Development, as described in Bill 232,
Section 17 (17605.1, Government Code), is one measure of improving
urban district development patterns while at the same time :
decreasing the cost of developing residential units to provide

less expensive units.

Within urban and other districts, there will be designated Areas of
Particular Concern (APCs) which would generally include areas where
natural resource value (including areas suitable for intensive
development, such as ports, power facilities, etc.) or whera hazards
play an important role in determining the suitability of land for
particular uses. Designated urban districts are those whare the
Government of Guam is now providing, or has projected, expansion

of infrastructure (roads, power, water, sewer, and other services)
which would enable an area to support high-density developrent.

2. Rural District. Those areas of probable future expansion of urben

districts and primarily characterized by mixed, low-density residen- - .

.. tial lots and agricultural use.. Maximum density (other than certain .':
~ . specific areas existing with'a higher density) should not exceed -:i" %~
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one dwelling per one-half acra, where an urban level of services,
structures, strzets, and concentration of peonle are absent.

e 2
and appearance which includes backyard feraing and extendzd fami
households. Though adjacent to urban districts as areas for
potential expansion of urban growth, they provide a seiting for
residents wiho wish to engage in traditional subsistence on a family
level. Rural expansion into agricultural or conservation districts,
rather than urban develonment of existing areas of rural density,
however, is discouraged as th2 random spatial relationships within
rural areas are generally ina{ficient in regards to ratic of land-
use to houses per acre.

Rural districts are typically identified by a traditicrai litestyl
1y

Within designated rural districts, the Government of Guam is not
committed to providing such urban-level services as sewars, road
improvements for all lots, or water and power other than a basic

‘ Tevel until such a time as the designation is changed to urban.

. If urban development is proposed and accepted as compatible to the
’ rural district by various overseeing agencies and commissions, the
developer should be charged with the responsibility of providing
all infrastructure if the rural district is retained.

3. Agricultural District. (See also Chapter V, Group A.) Those areas
characterized by reasons of topography, relationship to water resources,
soils, existing development and other related characteristics as
having an existing or potential capacity of intensive cultivation.
Agricultural activities include four basic elements: field farming,
1ivestock and poultry production, aquaculture, and forestry.
Hydroponics is a form of agriculture; however, self-contained
environmental controls can permit its use within an urban or rural
district. Included in the deTinition of agricultural land use are
services and facilities and uses related to the above elemants, but
not limited ta, farm residences, storags facilities, animel shelters,
and roadside markets for the sale of agricultural products. Open-
space areas and small-scale recreational facilities are clearly
compatible with agricultural land use.

L )

The primary development guideline for agricultural areas involves
the discouragement of urban level density within an agricultural
district. A necessary amount of infrastructure and residences must
accompany agricultural land use. However, excessive development,
of roads and residences, particularly wnen land-grading or soil
removal is in effect, begins to degrade and dissect large tracts of
land and agricultural acreage begins to assume rural or urban
characteristics.

To meet current or future self-sufficiency demands, the preservétion
and responsible use of prime agricultural land is of critjical
importance for the economic well-being of the island population.

The delineation of agricultural districts has specifically been

soil conditions. Soil data is concerned with depth, texture,
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drainage, stoniness, and fertility. Th2 nroximity to watzrihad arzas
(irrigation sources) enhances agricultural growth potentizl withia
individual district areas. Agricultural land, hovwever, is kept at

a bufiered distance from major surface drainag2 rivars or 2quifer
recharge areas due to the potential adverse effects of sesticides,
fertilizers, and slaugihterhouse leachates on water quality.

4. Conservation District. Those arcas necessary for protecting wator-
sheds and water resources, preserving scenic and historic arsas;
providing parklands, wilderness and beaches; conserving indigenous
plants, fish and wildlife; preventing floods and soil erosion;
and enhancement of forestry developmant potential. Thase are
usually open-space areas whose existing openness, natural condition or
present state of use would enhance abutting or surrounding communities.
They are usually more specifically classified as various arsas of
particular concern and parmitted uses would include those existing
uses within these designated areas. Such uses may include limited
agriculture, dwellings, resort developmant, parks, non-intensive
recreation areas, open space, agquaculture, or other uses not deter-
mined to produce irreversible adverse impacts. The scenic vistas
and datailed beauty of conservation districts are resources of
immeasurable value. Undeveloped areas provids a place for nature
observation, scientific study, and preservation of the averall
aesthetic appearance of Guam. Conservation districts not only
enhance the quality of life for the island resident, but entice the
economically important tourist. :

The above district delineations and definitions are derived from a wide range
of data such as environmental research, public involvemant, and aarial
photography. As land areas of optimal growth direction or preservation
requirements, they retain a degree of flexibility in rasponse to changing
demands and unpredictable events. They are basically intended as a decision-
making tool for the wide range of government officials and private individuals
involved in the direction of land uses which ultimately have fundamentai
effects on an island-wide society and the finite resource supply.
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B.

Overall Definition. An aree of particular concorn or £PU is a2 tern
applied to a specific geograzhic area where either naturel ressurce
values, geologic constraints or hazards play an important rolzs in

deterinining the capability or suitability of the land for particular

Arcas of Particular Concern {(APC3)
1.

uses.
2.

Puirpose. The purpose of the APCs is to provide an additignal
management capability to ensure responsible developrant in arees
either having a high degrea of environmental sensitivity or that are,
or will be, subject to intensz developmant pressures in tnz near
future.

*Designation of areas of particular concern through a Land-Use Plan is
not simply a method of identifying areas where no growth should occur.
The purpose of designation is to call attention to the importance
of the area designated. In many cases, it will be possible to
permit development which is regulated so as to be compatible with the
basic environmental or renewable resources values or safety problems
of the land in question. WUnhile it is true that uncontrollad or
incompatible development would result in significant damage to the
environment, 1ife, or property, or the long-term public interest, it
is equally true that some acceptable way to develop or use many such
areas can be found; others must remain virtually unused or unoccupied
if their values are to be praserved.

While it is impossible to precisely define "responsible development"
to the satisfaction of all land users, it is possible to identify the
goals and policies under which development can be guidad, as well as
the constraints which these APCs pose as relative to impacts both
upon the safety and welfare of the people of Guam and the APCs
themselves.

Policy. The policy guiding overall management of APCs can be drawn
from dozens of policy statements from the governmant codss and rules
and regulations ranging from air and water quality to erosion and
sedimentation. Generally, th2 overall policy which guides the
delineation of APCs and will guide the developmant of specific
performance standards for thase areas is: "To minimize the impact
of proposed development upon specific areas which, by their value

as a natural or public use resource, or fragile natur »-must receive
special management attention.”

Basic Criteria and Management. For the purpose of initial de11neat1on, -
four basic criteria were applied to the land areas of Guam in order
to formulate an exhaustive 1ist of potential APCs.

Transitional areas where further development or restoration
is called for, or 1nuensely developed areas requiring
part1cu]ar scrut1ny for further devolopment

* Source: Léh&f' State Alternétivgs for PTanninq and Management. The
Council of State Governments, Lexington, K.Y., April, 1975, p.54.
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Areas having signilfizant natural values.

Areas which have definite and identifiable hazardsus
characteristics, 17 devaloped without proper consideration.

Areas having significant value for public use or w21l-b2ing

After applying these general criteria, a more specivic breakdoun

of potential APCs was developzd. This appears in the follouwing
Subsectijon (5). Under thz envisioned management program as outlined
in Sectionl of Bill 233, the Central Planning Council will have

the ultimate authority in dasignating APCs after de]ineation and
draft developmant guide]ines have been developad by the Bursau of
Planning and agencies involved in land-use enforcemant such as thz
Departments of Land Management, Public Works, Agriculture, Parks

and Recreation, and the Guam Envirormental Protection Agency.

It must be noted that the maps within this document do not define
exact locations of APCs. These maps are "conceptual," showing
general locations. Due to the impossibility of raducing a2 1:25000
scale map to an 8 1/2 x 11 format, the definitive maps may be
viewed at the Bureau of Planning. A complete atlas of thsse areas
will be prepared for all concarnad agencies in the near future.

Study Breakdown of Areas of Particular Concern.

Group (A). Resource Developmant Sites. Areas of significant
topographic or geologic resources for agricultural, commarcial, or
industrial support.

Mineral Extraction
. Industrial and Commarcial Support
Agricultural Support

Group (B). Facilities Requiring Shoreline Location. Areas where
development and facilities are dependent upon access to coastal
waters or areas of urban concentration where shoreline utilization
and water use are highly compstitive.

. Resorts

. Maripas and Boat Service Facilities
. -Educational Institution

. Sewage Disposal Storm Drain Sites

. Public Parks and Beaches

. Surfing Sites

Group (C). Hazard Areas. Areas of significant hazard if developad.

. Alrport Accident Potential and Sound Zones
. Flood Hazard Zones

. Slide and Erosion Zones

. Se1sm1c Fau]t Zones

Group (D). Freshwater Resources. Areas that protect, ma1nta1n,
or raplenish Guam's freshwatar resources.

. Freshwater Resources



Group (£). Unique Terrestrial Ecosystems. Areas of high natural
productivity or unique and fragile natural habitats for living
resources, including plants, wildlife, fisn, and interrelzted
trophic levels of the food chain critical to their well-bzing.

A g n Ci’ch “ y

»faﬁ%r& R | S
o4, "“3(’@ and qp it 9:;*&31::

Terrestrial Pristine Ecological Communities g
Wildlife Refuges <
Proposed Critical Habitats s
Limestone Forests (E
Wetlands -

3

Group (F). Unique Marine Ecgsystems. Marine areas of high . %

productivity and unique or fragile interrelationships betw:zen marine (|
organisms.

[¢]

Marine Pristine Ecological Communities

=
Coral Reefs :5? R
% i Sok
Group (®). Cultural and Recreational Areas. Areas of substantial &, §
cultural or recreational activity, value and opportunity. -;1_5 2
s <
. Village Recreation Areas G§ -
. S Park Areas =£E
Historic and Prehistoric Sites -ieéf
Scenic Vistas £
. _ 2 s
Group ai). Other Areas of Proposed Development. Areas proposed =2 3
for developmant on a scale likely to have an economic, social, 4 oo
environmental, or other impact of island-wide significance including ? ‘2
-but not limited to existing or planned blignt area redevelcpment or -32 S
renewal, residential development of 50 or more units in size, or « o

planned agricultural subdivision.
Subdivision Davelopment Areas
Discussion of Approach. The development of the APC approach as a

means of more closely managing specific resources was brought about
by a number of considerations. Among these:

., The need to identify and delineate thosa resource
land forms and associated development potentials for spacial
cons1derat10n

The need to conso]1date for planning purposes the wide
var1ety of programs concerned with specific resources.

. The need to consider the extent and 11m1tat10ns of spec1f1c
resources when faced by prOJected deve]opment pressures

,'ufThe need to mod1fy and develop-an effect1ve manag_ment R
..+ system:for ‘the allocation of thase scarce, f1n1te un1que,
L or frag11e resources 1n the future. -~ - -
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The concept of APCs is not new. A nupbar of states and nuztions
hava develcped programs concerned with the allocation of rz:icurces
which are subject to existing and projected grawih prassurss. lany
programs having a larger land area than Guaw hive taken @ surely

pl;SEiVﬂtTOﬂIS*“ approach to APCs and often limit definitinsns to
pristine or unique environmantal areas which should be pretzcted
from all development. Rather than limit the scope of the ceacept
to protecting a particular marsh, waterfall, or lagoon, thz decision
vas nade to use the approach to establish a comprehensive managemant
prograin for all resources considered to be of "particular concern.”
The resources covered under this concent range from ar2as currently
exposed or projected to face intensive developmental pressures
(Cabras Island, East Agana) to those which should be "preszsrved" in
the strict sense of the word (Tarzan Falls, Cocos Lagoon). Also
included are hazard areas which may limit otherwise suitabla develop-
ment (air crash and sound zonzs, seismic fault zanes, Tloodplains),
and areas with production potential for such activities as
agriculture and tourist resort development.

Areas of Particular Concern. Synopsis, Statements of Envisioned
Developmant or Expansion, and Suggested Performance Guidelines.

Group (A). Resource Development Sites

Mineral Extraction (See Map No.1 )

Synopsis. Comprised primarily of limestone, sand, and a
po»entxa] of lTimited hard volcanic aggragate dep051ts tha.
island's mineral deposits have already been s1gn1f1cant1y
developed. Major extraction activities are prasently
located on the northeast coastline of the island. Illegal
extraction of beach sand from several areas is slowly being
halted.

Envisioned Development. According to studies currently
underway and discussions with producers, supplies of 1ime-
stone and sand are adequate to maet the island's nzeds for
the next 20 years without signiTicantly expanding extraction
oparations to other areas of the island. Shori-term
oparations such as repair of the Glass Breakwater, using

the Cabras Island quarry, can bs EXPECLEd The Department
of Public Work's Skid Reduction Program is presently engaged
in an analysis of potential extraction sites for hard
aggregate (basalt) in the southern part of the island.
Initial geo]og1c investigations, of volcanic aggragate
resources - are r';. encouraging in relation to the occurrence
of a superior grade of unweathered basalt in the Northern
Marianas (Pagan Island). A report will be released in
October, 1977 addressing the specifics of thesa issues.

Performance Guidelinas. The following guide]ines indicatﬁ'

R Ex15t1ng extractive activities shall adhere to axr, 353'
water quality, and erosuon-sed7mentation sLandards e
established by GEPA.

B2
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Majer new davaiopmant of wineral extrection sites
shall be clos2ly evaluated relaetive to impzcis on
existing landfoirms, adjacent land wse, and snall be
designed to minimize adverse azsthelic impacis.

Actual extraction shall be underiaren in a pzttern
such that once the land is nd longer in extractive
use, it will b2 suitable for urban develsprant or
open-space us2, e.¢., terracing tor a residzntial

subdivision use vs. a hazardous and unsightly pit.

The economic feasibility of proposed minzral
extraction sites shall be closely examined such that
a project will have a definite probability of succass
before land is irreversibly committed for that
purpose.

Lands proposad for high-population-density or urban-
1ike development shall not be committed for extrac-
tion purposaes unless such action would be directly
compatible with the proposed urban develgopment.

Lands having significant ecolagical, historical,
agricultural, or aesthetic values shall not bz used
for extraction purposes unless the developer can prove
that no alternative sources exist as well as proving
that the proposal is vital to the health and welfare
of the entire island.

Beach strand mining for sand according to Governmeni
Code and/or Executive Order shall no longer be
considered an acceptable use oF ths shoreline
whether or not the resources are located on private
property. :

. A1l coral or other dredging oparations, below the
Mean High Water Mark, shall fully adhere to existing
local and feaeral statutes and minimally require an
approved EIA before commencement of any oparation.

Industrial and Commercial Support (See Fig. 13 and Map No. 1 )

Power Production and Transmission Facilities (See ﬂchudfx k\o )

Synopsis. A recently completed study, Future Pover
Production and Transmission Alternative Plans, Guam,
U.S.A., indicates that Cabras Island will, in all
probability be the site for future power production
facilities. The existing Government of Guam site has
sufficient land area for two additional steam plants.
Thereafter, the adjacent site of tha existing Piti plants
can be utilized as the present production facilities

will probably be going off-line in 1994. Considerations -
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but are still too experimantal to ba subject to a grazt
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Envisioned Expansion. It is indicated in the aoove
nantioned study that GPA's present land hoid ngs are
adequata for expansion of bulk fuel oil storegz tanks
adjacent to the existing pair of 263,030 galion tanks.
Additional tanks will be required at thz tice Tank iig. 4
is programmed for installation at the Cabras site.
According to the study, no major changss or additions

are required for fuel oil delivery, or transfer of pipe-
line systems for power plant fueling needs u3 to the .
year 2000. The existing 115KV transmission line and
planned expansion will provide adaguate voltage for
Guam's power neads to the year 2000. Right-of-way widths
depend on a conductor configuration which will probably
remain in a two-circuit, vertical configuration (100 feet
or greater) depending upon the span and height of the

towars. o —_—

~
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Perfarmance Guidalines. Performance standards for §ités
of production facility development will ba based on the

following gquidelines:

Gosiﬂ
uylﬂ.

tncle

Commercial Port or other privata entarprise location
shall not interfere with projected area raquire-
ments for future energy facility location or

around the present Piti or Cabras units.

Applicable local and federal standards for air and
water quality shall be strictly enforced.

Impacts of thermal dischargz (cooling water) into
the Piti Channel shall be lessened, with future
units disposing of heated water into the ocean
rathar than the harbor. - .

The water area adjacent to the existing production
and storage facilities shall remain open to public
access, and GPA planning shall encourage-
multiple-use, especially recreational boating, '\{ e
anchorage, etc. within these water areas, and IR
replacement of any access or damagad facilities
incurred in the process of expansion.

Any proposed dredging activities shall be carried
out in such a manner as to minimize siltation damage
to surrounding marina communities. Silt screens
as well as proper timing of dredging activities
.~ shall be implemented in conformity with erosion .
L coano] and water quality standards enforced by
" GEPA. ' ' ' '
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Commercial Port (See¢ Fig.i3)

Synopsis. The Cormarcial Port of Cuam is locziad on
Cabras Island and occupies 33 acres deeded to the
Coverrmant of Guzmn by the MNavy. Only 9 acres ara
present]y Used @s a container and PuFShd]]Tﬂﬂ vard while
907 of the carys off-loadad is in container The prasent
area, the singlz gantry crane, and 2,700 11h_:r feet of
pier are totally inacequate for present activity which,
over the last three years, has averagad arcund 700,000
tons of cargo oif-loaded per annun.

Envisioned fxcansion. Plans for expansion includz:

Immadiate development of 24 acres opposite tha
. presant port facility for additional container
! handling space.

£ 5 . Redesign and relocation of the access road ta
h the northern edge of Cabras Island.

. Leveling of terrain in and around tha area of
propased expansion.

. Develcpment of an additional 800 feet of docking
space to the east of the present docking
facilities, and relocation of the fead mill.

. Long-range development of approximately 4000 feet
of additional dock space to the west of the
existing Commercial Port (opposite what is now
the Yacht Club anchorage and 0il storage tanks).

. Relocation and expansion of the Yacnt Club
= facilities to the area east of the proposed
_@' 800 feet pier/dock extension.

.. Shifting of some of the existing industry for
more efficient use of the area.

. Erection of additional warenousing facilities.

. In addition, several new industrial-use locations
are being considered for location in the
Commercial Port area.

. Tuna transshipment and fish processing
facility -

. Scrapyard '

. Re-bar rolling plant

. Storage and warehous1ng

ugergort (See Fig. 13)

.Synopsis_and Possible Development. Recently, interést has
ayakened on Guam for the location of transshipment and storage

57~



EXISTING COMMERCIAL PORT-
FUEL STORAQE
EXISTING [NDUSTRIAL USE
EXISTING AMMO WHARF _

POWER PRODUGTION

APRA

_ ._%_
AN AR Ibmem .
%Ef/ DRYDOCKS & .

hips of Heavy

SHIP REPAIR 1.90F_._.<|/@

e
]

Industrial Ltand Use in the Apra

Figure 13 Relation
Havhor Area

i

GUAM OQIL REFINERY




facilities, for a 90-day supply of oil, for Japan.
Vhile the ducision will ultimately rest with ths paon’
of Guam, the Buceau of Planning can only reinsiend tha
a thorounh exawination of the propusal conzidzring the
real (not ima2nined) economic benafits to Guaa are
weighed against the sizaable irvevarsible comaitiments
that such a massive undariaking dzmands. Considerations
must addrass:

The location and impacts of orf-loading and support
facilities such as a fixed mooring isiand, and tug/
supply boat staging areas.

. The impacts of a major oil spill, the ebility of
local agencies to manage the effects, and spill
prevention measures at all stages of tha operation.

. A deteiled analysis of the real impact on
employmant, e.g., will outside labor or local hire
be used in the construction and maintenance of
facilities.

. The increasad demand and impacts of secondary
industrial davelopment, espacially oil rafining,
accompanying such development.

. The impacts of increased activity and tremsndous
land area, both on the Agat shoreline and the land
surrounding present GORCO facilities, required for
off-loading and storage.

. The increased demand for island infrastructure and
public facilities (roads, powar, water, and
commun1caulons)

The 1ife span or active life of the storage facili-
ties due to a declining world cil supply in compari-
son with the permanent and irreversible commitment

of both shcreside and inland land and water resotrces;
e.g., will the commitment of land for such facilities
be worth the 20-4Q years it will be in oparation. '

. The strategic impact of location of such a facility;
e.g., effects on military defense developments.

Performance Guidelines. Performance standards for
development of port facilities will be based on the
following guidelines:

. Applicable Jocal and federal air and water quality,
sedimentation and erosion standards shaT] be
str1ct1y enforced _ e

S mr e
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Environmantal Impact Assessuents will bz requived
for all major de veTopnonts directly affezting
fresh and marine walers and associated {lora and
fauna; addressing the social, economic, and
environmantal effects of proposed devaelcuzent.

An adequate system of prevention and irrzdiate
reaction to potential oil or other toxic spills
shall be dayeloped to deal with increasz? activi-
ties within the port area.

Construction activities shall ba carrie out in such
a way as to minimize the damage to the eavironment,
historic sites, or existing recreation areas.

Land alteration and construction practices shall
include provisions of screening by landscaping of
objectionable or unsightly industrial activities
from public rights-of-way and any adjacent residan-
tial areas which may be adversely impacted upon

by such development, as well as replacemsnt or
relocation of public-use recreational facilities
altered or destroyed as a resu]t of expansion
activities.

Provision of free public access to areas within
the port such as tha Glass Breakwater, Luminao
Reef, and beach and boating facilities will ba
required.

. A park or multi-recreational facility shall be
retained for public use west of the present Hotel
Wharf including Glass Breakwater, the adjacent
beach, and Luminao Reef.

Agricultural Support (See Districting Map)

Synopsis. Even though Guam is relatively "land poor,” prima

agricultural land is available for use. A1l of Guam's Tand
is districted into urban, rural, conservation, or agricultural
use. This is essential for an island society, as there is a
1imited amount of land. The potential for agricuiture on
Guam must improve if self-sufficiency is a valued objective.

On Guam, the present executive administration took the nama
Green Revolution, and a]though Guam does not have a ]args -
agrarian society, the concept's main objective of enhancing
agricultural production was deemed applicable and d sirable
on Guam.

Two documents have bean recently completed by thzs EDA Section
within the Bureau of Planning. They are the Growth Policy

for Guam and the Qverall Economic Development Plan for Guam.
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The growth policies generally discuss the multituda of

factors relating to dovelopmnzni of various indutiries on

Guar and outline the major objectives and directiions the
Goverament of Guam should take to wzec those objzctives,

As a plan, th2 Q0ZDP more specifically outlines thz metrzds,
funding, and incentives nzedad for developmeni i thes:
industries. Both documznts addrass agriculture zo an industry
in wiich growth and developument can benafit thez isiand saciety.

Districting iethodology. Utilizing a wide rangs of available
data, the Bureau of Planning has delinzated the prim2 agricul-
turel land. The major potential agricultural areas are in
Inarajan, Malojloj and Talofofo. Smaller areas are in Yona,
Merizo, end Umatac. The only area of agricultural land in
the northern half of the island is locatad in Yigos. Inland
of Mt. Santa Rosa, soil that has desvelopad as a result of
the abrasion of volcanic material, has been deposited in tha
areas between Lupog and Mataguac. The total amount of
agricultural land that has been districted is approximately
15.5 square miles. With an islend of 212 square miles of
land surface, the potential agricultural Tand is roughly
7.3% of the island. This doas not sound Tike much land,
however, only small amount is currently used for agricultural
production and if preserved for agricultural use, it is
enough to meet long-range objectives for agricultural growth.
With the designation of prime agricultural lands, the neads
of farmers can be better realized by governmental agencies
and private interests. .

Three main factors are utilized in the delineation of
agricultural districts. These are aerial photographs that
depict topography, soil data, and climate. Land classification
has been greatly facilitated by a set of aerial photographs
that were taken in 1975. Aerial photos, with an overlay of
contour lines, show such features as slopes, rivers, and
existing areas of cultivation. 'Lands that are level or gently
sloping are well adapted for agriculture. The climate, rostly
raintall, is an important factor in agricultural developrant,
as rainfall is not only needed for crops, but for tha
replenishment of watershed areas that are necessarily proposed
for irrigation purposes. (See Fig.14 .) Soil data is th2
basic elemant in the delineation of agricultural land. The
major source of soil data is the Military Geologv of Guam, a
document prepared by the U.S. Army Corps of Engineers in
conjunction with the U.S. Geological Survey in 1959. There
have been no exhaustive studies of agricultural land since
this date, so this engineering soils study is the basic source
of data. Soil data more spacifically analyzes five soil
characteristics:

1. Soil Texture. Texture refers to the proportion of
sand, silt, and clay in a soil and affects the
water-holding and nutrient retention properties, as
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well as ths workability of the soil. Hodiun-teriyred
soils are must desirable for crops. Finz-tertucad soiix
can be desirable for wet crops such a5 taro. (oarse-

textured soils such as coral sands are rol suitabla for
crops unless excessive irrigation and feriilizer is u

2. Soil Depth. Depth refers to the thickress of the soil
Tayer that is available to the roots of plants. Deepar
soils provide a larger volum2 of soil from which the

plants can obtain moisture, nutrients, end anchorage.

3. Soil Drainage. Drainage refers to the rznidity and tha
extent of removal of excess water from the scil. Soils
that are well drained are best suited for most crop
production. Special crops such as taro and rice can
be cultivated on poorly drainad soils.

4. Stoniness. Stones in the soil profile or on the
surface affect the use of the land, especially if
tillage machinery is used. Rocks can hinder or
prohibit the use of such machinery.

5. Soil Fertility. Fertility refers to the capacity
of the soil to provida the required nutrients to the
crop for optimum growth. Som2 lands reqLire large
quantities of fertilizer to maintain optimum crop.
yields. Soil tests are used to determine the .-
degree of soil fertility.

A11 of the above considerations are utilized in the delinea-
tion of Agricultural Districts. It is a distinct possibility
that, in the long-range future, worldwide flood damands may
force Guam to becom2 more self-sufficient. For this reason,
prime agricultural lands must be preserved. The agricultural
uses, depicted on Community Design Maps, have been approved
first by residents themselves.

Agricultural Irrigation Meeds. The availability of water is
the most critical input that would enhance agricultural
growth potential. Water of good quality is essential for all
agricultural operations and some potential agricultural lands
do not have an adequate supply of water to meet irrigation
demands during the dry season. Droughts are a conmon
occurrerce on Guam and, as 1nd1cated in the grapn of rainfalle

"-r1ods of minimum and somet1wes even average raln.a]] “”C'WSA;“””_
- waer. The graph was part of A Renort Covering

the Domestic and Agricultural Irrigation Water Supslies o:

the Istand of Guam Wnich Indicates the Need for Ccaservaticn

Areas. (See Fig.l14 .) The report was prepared in 1970 by .

Austin, Smith and Associates, Inc. for PUAG. As tha lengthy

{:t1t]e suggests, watershed or reservoir areas are essentlal forf_'“
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agricultural growth. Reservoir end witershed sites have heen
proposed by the U.S. Arimy Corps of Engin2ers vor tha Umatac,
Inarajan, Geus (Ferizo) and Ugua (Talofofo) Pivers. fhe
planning for tho Ugum River Reservoir is furthest towards
completion. Damplerzntation could potentially sunaly the
largest sectors of egricultural land in tn south with irreiga-
tion water. The Hydrological Study for Potentizi Hater
Supply Reservoir, Uzum River, Jerritory of Guam wuss recently
completed by Sunn, Low, Tor and Hara for the U.5. Army Corps
of Engineers. The study was conducted to determinz the
surface water availability and storage requirenznts vor th2
Ugum River basin. Uater from the basin would be used to
serve the domastic consumption neads to the Year 2040 for
the southern districts of Yona, Talofefo, Inarajan, Marizo,
Umatac, and Agat. A recommendad dam site was presented in
the study. Furtner planning, involving impacts on the flora
and fauna of the area are still forthcoming before feasibility
and implemetation would occur. A1l of the Corps' proposed
watersheds are depicted on the Community Design maps that
are being preparad for this elemnent of the Comprehensive
Development Plan. (Sze also Chapter VII, Section A.)

Group (B).- Facilities Requiring Shorelina Location

Overview

In relation to Policy 2, relative to the location of facilities
adjacent to the shoraline, certain areas of the shorsline are

~considered APCs far the purpose of ensuring compatible growth
without destroying the character or accessibility of the shore.
While it is recognized that there will always bes pressure for
the location of private dwellings, adjacent to the shore, it is
the high-intensity uses of a nature not complimentary to the
imnediate use of the shore which are of the most concern. The
following categories should be considered as having a priority
for tocation, adjacent to the shore, not including power
production or port facilities which are treated undar Group (A)
preceding:

Resorts (See Map No. 2 and Tamuning Communfty Design Map)

Synopsis. The most valuable component of the private sector

of Guam's economy is its tourist industry. Every year, ,
thousands of tourists come to enjoy the scenic bezauty of - :
different historical and natural areas of Guam. Unen resort  -:
areas are delineated, protection of natural areas must be
facilitated such that the needs of tourists can be more
adequately met. Resort ared? though centralized, are located

in areas of high scenic beauty, where recreational and

consumer demands can both be obtained.
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Beating, Fishing, Aquaculture and Associated Services

and Activities (See Map flo.11)

Synopsis. Boating, recreational and commercial fishing, end
related water-oriented activities will continuz to creatz a
demand for areas immzdiately adjacent to the shoreline.
Commercial fishing and/or aguaculture activities can be
expected to create additional pressures in the future. To
meet increasing demands, expansion of present bcating facili-
ties must take place. For example, the Agana FMarina,
proposed Agat small boat harbor, Merizo Public Dock, and
various launch ramp sites and other projects such as aqua-
culture developments all attest to a growing demand for
shoreline locations. Environmental, aesthetic, and socio-

“economic considarations must be closely considered in all
. ‘expansion proposals, as well as analysis of the secondary
impacts of such development..

5%

Educational Institutions and Facilities (Sea Map No.2 )

Synopsis. Presently, the University of Guam's Marine
Laboratory is the only educational facility requiring a

Tocation immediately adjacent to the shore. Expansion of

the facility, or establishment of others such as aquariums
and similar activities would require a shoreline location.

Parks and Beaches (See Map Nos;ll and12 ; and Tables - )

Synopsis. A basic component of island living is time for
leisure and recreation. Llarge, centralized locations facili--
tate activities such as fiestas, sports, picnicking, or
relaxation. These areas provide open space, structures and
utilities which not only add convenience, but aiso protect
against recreational misuse of other more ecologically
sensitive conservation areas. Wnen.maintained, public parks
and beaches can be aesthetically pleasing and more appropriate

for this type of land use than natural areas which tend to

become spoiled by somz forms of recreational activity or
developad areas which lack sufficient space. This is not io -
imply that all recreational facilities must be located on

the shoraline, rather, a public use, particularly water
oriented, should be given priority over a use which invalves

location of a facility which does not compliment the nature
“of the shore]ine. ‘ _

Surfing Sites (See Map ¥o.3 - and Appendix No.3 )

thopsis. While offshore diving and surfing sites are not
.usually negatively affected by shoreline facility location,

structures such as piers or boat harbors often intrude upon
these sites. Care should be taken to avoid, if possible,

. -66-

. . unnecessary ‘intrusion upon these areas enjoyed by a sizeable .
‘number of enthusiasts:. . T T T
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Waste Disposal and Stormaater Drains (See ¥ap Ho.2

Synopsis. The economic factors of waste o1sp0:;1 systems
usually demand an ocean outfall. Other methods such as land
disposal for small treatment plants have, parhaps through a
misunderstanding of the concept, been P'pnaLlcale rejeciad
by the citizens of Guam. Given tre technology o7 uaste
treatment, the proper depth siting of outfalls and the proper
trenching of pipes, there should not be an adverse environ-
mental impact from secondarily treated waste effluznt.

Storim drains on the other hand should be discouragad as a
means of draining parcels of land adjacent to the shore.
Water quality conscious, land-based percolaticn mzthods are
encouraged given persistent pollution prob]ems associated
with several storm drains, particularly in the Tu*on resowt
area.

Performance Guidelines. The following guide]ine: shall abp1y>
to facilities requ1r1ng, or profoss1ng to requ1re a shorel1ne
location: .

. Developers proposing high-intensity residential,
commercial, industrial, or other uses not complimentary
to a shoreline location must prove to the satisfaction
of the Land Use Commission (See Chapter 1Y, Section B)
that the location is suitable for the propo;ed
development and that proper design considerations would
eliminate negative impacts of such development..

. . For seashore location of high-intensity use not
according to the Land-Use or Community Design '
Elements of the Comprehensive Development Plan (CDP),
the developer must provide proof that such development
is consistent with the CDP; and that proper procedures
are followed for redistricting, Seashore Protection
Permits and other mechanisms to protect these
resources. : :

. The quidelines provided by the Seashore Protection
. Act, as amended, must be followed for all dave1oynﬁnt :
fa111ng within the Seashore Reserve. .

. Public access to those usable port1ons of ns gkOra-' h
1ine must be provided by the dovelopment which wou’d
otherw1se block such access.

. Shore11no deve1opment shall not 1nterfere Ulth
- along-shore access by placement of structures, - RN
including but not Timited to fences, seawalls, gro1ns,
f111, wave absorbers, piers, docks, or othar structures

.« Where structures such as marinas, seawa]ls ramps,
= —etc., must by nature interfere with a]ong—shore access, - -
:f;an alternat1ve path must be prov1ded by tha deve]opar;i;gfg_
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Airport Accident Potential and Sound Zones

Storm-drain discharge into waters adjacent to
recreational beaches or onto reef flats shall be
discouraged as a means of Tot drainage. On-site
ponding basins or other means of runoff disposal
shall be encouraged.

Structures or activities which alter natural v
shoreline processes shall be permitted only when
designed to lessen or eliminate adverse impacts
upon the natural shoreline or when it is determined
by the LUC that public interest would be batter
served by protecting existing structures than
protecting natural shoreline processes.

When determined feasible and sensitive to shoreline
resources, structures shall be built to withstand

~ the potential force of storm waves and typhoon force
winds. .

Group (C). Hazard Areas

(See Map Mo. 4,5 and Fig.lsl

Synopsis. Accident potential and airport and sound zones,
unlike most areas of particular concern, aré not areas to be -
preserved for their ecological or historical significance.
The nature of airport technology has produced noise levels
and accident potential zones that require specific performance

.standards. Noise levels can be incompatible with human

activity and wildlife preservation and hazard zonas can
necessitate low-population density oriented land-use activities
in certain areas adjacent to airfields. The Guam International
Airport and its adjacent areas of specific noise levels and
accident potential zones comprise this area of particular
concern. Because a military airfield adjoins the Guam-
International Airport, fedaral consistency is of major
importance in this area. Coordination of local and federal
planning involves both the Bureau of Planning and the U.S.

Navy Program of Air Insta]lation Conpatib]e Use Zones (AICU7)

- Expansion. AccordIng to a new Haster Plan being deve]ooad e
‘several expansion projects are taking place at tne NAS Guami “;!A

International Air Terminal. These include:
. Air terminal ihprovements.
. Interim airlines cargo building.

. land acquxslt1on up to 26 acres at an es;1nated
~ cost of $2 m1111on . .

v A]rcraft-re]ath improvements (completed during 1976 "
'$3.5 million) including three aircraft spots, tax1ways,_v

' ffenc1ng, service and ma1ntenance ramp..

-.-.69-.,

< 1ighting and fueling facilities, runway stab1l1zat1on,4;,f }



®

. Imp]cnzn,c_7on of the traffic circulation plan end
consolidaticn of GAA offices (both undaruzy).

Details and the specifications of these projects can be
obtained from the Guzm Airport Authority, the pursose of
discussion being the wider implicaticns on surrcuading land
use which must ayC”~~>ny expansion, as well as promoting
adjacent land uses which are compatible with aircraft opera-
tions at the airport.

Performance Guidelines. The problems caused by Ianding and
takeoff of aircrafti are not going to diminish in the near
future. The Havy is present]y engaged in an AICUZ study fo
MAS, Agana; and the Air Force has completed a similar Svudj
for AAFB The objective of these studies is to determine

how aircraft flight patterns can best be designed to minimize
negative impacts on surrounding development. The land-use
pattern must reflect these impacts with impraved zoning
designations within identified crash and noise hazard zonas.
Map No. 4 shows a preliminary pattern for opﬂrag1ons.

Figure 15 indicates the uses which will be encouraged uxth1n
affected areas. As the study for NAS is not scheduled for
completion until a later date, the actual redesignation of
permitted uses cannot be compTeLed until that time Howaver,

-1t is expescted that the performance stancards for a1rcra

crash and sound zones will follow the recommendations by
only permitting the uses specified in Fig. 15 to occur within
the zones identified by the final recommendatwcns of both

‘plans. Performance standards for land use, adjacent to

airport operations, and falling within potential hazard zones,

will be based on the following guidelines:

. Uses compatible with the identified hazard zone
delineations shall be. ref]ected in a revised.
zonirg map. :

. Existing non-compatible uses (particularly in the .
~ Mongmong-Toto-Maite area) will be permitted to continue
as a non-conforming use. _ a
. - At such time as a present non-conforming use ceases, . -
the use designated for such parcels of land shall e
. be consistent with the hazard area use standards.

. There will be no variance permitted in pr1ﬁary crash "
and noise zonas insofar as Tocaulon of high- popu]atxon- 3
dens1ty uses. A }

. A maximum effort will be made to a]ter present taxﬂoff-'
.- landing procedures to produce the Teast impact on

- existing uses. This involves modification of takeoff . - L
-.and landing approach angles and. reductTOn of. nlght R
R 1and1ngs and takeoff _ o
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A maximum effort will be made to utilize nnise
reduction devices for jet erngire testing. This and
the above standard are actua! requiremznts within
the AICUZ Program.

- As operations at the airport change, a maximum e
will be made to ease restrictions created by pre
and expected use patterns.

Flood Hazard Zones

‘Synopsis. As surface drainage patterns on steep slopes marge

intc major rivers, the amount of water flow and concentration
of sediments increases. The course of rivers inavitably leads
to the ocean along coastal lowlands. Dispersal of water over
a floodplain area retains freshwater resources and some
sediments are distributed over land areas rather than into

the sea. At one time, floodplains were valued and utilized

as rich soil areas for wet crops such as rice.

During periods of adverse weather conditions that bring

- persistent rainfall, the natural and developed drainage systems

can overflow even further into adjacent flat terrain at the
base of a drainage slopa. Tha dispersal of flood water is
often confined to natural wetland habitats, but in some
cases, can overflow into developed areas of human settlement.
If improperly used, floodplains can become problem areas as

a result of deterioration of flood-damaged structures and the
recurrence of public expense for relief and repair of flood-
damaged facilities. When floodplains are left open, practically
no flood losses occur. However, because floodplains are level
and level land is in high demand on a small island, much
development has already occurred in flood hazard zones or
further encroaches upon floodplain areas. Performance guide~
lines for development in historically proven flood hazard
zones seeks to prevent damage to property and the quality of
human 1ife. The U.S. Army Corps of Engineers 1is the primary
agency involved in the delineation of flood hazard zones and
undertakes projects for flood control. This is not only
vital for the protection of both the environment and

-population, but also the economy as federally subsidized
~ flood insurance requires local delineation and management of

floodplain areas in order to be qualified for aid under the .
Federal Disaster Assistance Administration in tha event of

disaster. - - - : .

“ Performance Guidelines.

= ." Existing urban development within f1ood hazard zones .-

. Open-space uses such as parks, wetlands, agriculture,
and parking are encouraged as low-population and .
- low-structural density uses in defined flood hazard zanss.

* shall be permitted as a non-conforming use until
- such time as structural or non-structural measurss .
of flood control reduce the hazard area such that non- =
- conforming uses are no longer within a flood prons area.



Proposad urban developrent within {lood hezard zones
shall be planned as such that land alteratioa dozs not
increase the flood hazard zone (causing it to exiend
over adjacent, previously non-hazardous areas).

. The proposed development shall be planned as suca that
structures are flood resistant and the 5ossibility of
human injury due to flood conditions is negligible.

. Flood control measures such as dikes, channelization
or revetments shall be planned as such that floodplain
support of a wetland wildlife habitat does not bacome
adversely affected, unless the extent of the hazard
to human 1ife and the economy are determinad more
important, than natural ecology, in a thorough EIA. -

~Slide and Erosion Zon=s (Slopes in Excess of 15%) (See Map ?50.5
and Fig.16 ) ‘ ‘ ~ : S

Synopsis. With a few exceptions, large-scale davelopment has
not yet occurred on steep lands. In the future, however,
population increase and demands for more housing (urban
expansion) may seek hillsides as development occupies availa-
ble Tevel terrain (ex. Barrigada Heights). Often home-
builders and resort developers wish to taka advantage of
the vistas obtained from higher terrain. A historical v
preference for flatland as being more feasible for develop-
ment could change as a result of economic pressures for use
of land once considered marginal as far as development _
potential. Therefore, parformance guidelines must facilitate
- protection of slepes as an extremely important area of
particular concern. :

Approximately half of Guam's total acreage {43%) has a slope
in excess of 15%. Steep terrain generally occurs on the
savannah grasslands of the southern half of the island and
on coastal cliffs and terraces. Because of a multiplicity
of problems that can occur witnh land-use activity on hilli-
sides and clifflines, open space is encouraged as the
predominant land use. -The majority of sloping terrain has
" been designated as conservation districts because the terrain
and vegetation constitutes a natural watershed, an aesthetic
resource, and an important area for recreational activities
.- such as hiking and observation of ecological habitats. The
" vegetation, wildlife, drainage patterns, soil conditions, and
underlying geology all suggest an emphasis on open space
rather than urban or agricultural development in steep areas. .

Construction on hillsides can promote erosion which destroys
‘protective vegetative cover, limits land use, and degrades
- water quality and visual appearance. Unplanned development -
7> can also lead to landslides and increasss flood hazard areas.
-~ The weight of structures on steep hillsides can cause unstable
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soils to "slump" and weaken foundations. In exbrens caszes,
mud sTides may cause building dumige ead/or thrcat to huzan
Tife. Yhen ground cever is disturbed or rerovad diring
development, exposing the soil, potential for erosison ha
been introduced. As the surface area available Jor absc
of rain water is veduzed by iwpervicus surfaces (roafs,
roadways, parking lots, etc.), runoff is increased and ths
potential for erosion increased aleong with it. As a rulz,
slopes are more easily eroded than level lands; tha extent of
erosion during constvuction and prior to soil stzbilization

is substantially incraased on steep terrain. Sepiic tanks and
leaching fields installed on steep slopes are more subject

to failure than similar installations in more level landscapas.
Where provision is made for pudlic power, water, talephone,

or sewage systems, the difficulties and costs are significantly
greater on steep Slop2s. In addition, the acreage requirements
for roads and even for structures increases in slope. In short,
land area cannot be used as efficiently on steep slopes as on
level land. Efficiency is related to cost and some costs of
developing land on steep slopes have to be borna by the public,
as local government must maintain roadways or other utilities
or when erosion, water sedimentation, or-slide damage occurs.

>
"

P
-

tion

"
[ >

*Topography. The topograpnic characteristics of an area are one
of the most important determinants of the suitability of the
area for residential land use development. The ratings for
land-use topography are as shown in Table 5 .

Stopes in the 2% to 5% range are steep enough to provide for
good surface drainage and interesting siting, and yet flat
‘enough so that no significant site development problems will

be encountered. Some drainage probiems may be encountered in
the 0% to 2% range, but these can be readily overcoms unless
there is a large expanse of absolutely flatland. The site

plan in the 5% to 103 rangs may be more interesting than in

the 2% to 5% range, but will be more costly to devalop. Sloves

Table 5 : TOPOGRAPHY RATINGS

Rating Slope, in percentags
(a) Rural Residential :

optimum 2 tob
satisfactory 0 to 2 and 5 to 10
marginal - 10 to 20
unsatisfactory 20+
(b) Urban Residential
optimum 0tb.
satisfactory 5 to 10
marginal .10 to 20
unsatisfactory 20+
* Source: Kiefer, Ralph W., "Terrain Analysis for Hetropolitan

Frings Area Planning." Journal of the Urban
Planning and Development Division; Bac., 1967,
p. 122. '
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over 10 present problems in septic tank filt=r fizlg

layouts that will be difficult te overzome. In zddition,
street developient cnsts will b2 sigrificantly higher

than in the 07 to 10 range. Szvara limitactivns ia comas-

tic sewaga disposal and street develoomant will b2 encountaced
on slopaes over 20.7.

Performance Guidelinas. A general guidzline for land use

in slide and erosion zones is that all proposed 2nd existiag
development shall adhare to the Erosion Control Standards
establishad and enforced by the Guam Envirvonmzan:al
Protection Agency. Specific guid2lines for land use on

s]opQ§CT?E?‘consider:

Open space is encouragzd as the most compatible
land use on slopes in excess of 15%. Th2 steepar
the slope, thz more the requirvement for open space.

Hilltops shall be avoidad as building sites for
urban develonment as tha natural horizon line is
interrupted and structuras are highly visible.
Buildings, located below hillcrests, are more
sheltered from typhoon force winds, less visible
from distant viewpoints, and less prone to cause
erosion prablems (see Fig.l6 ). '

. When necessary to locate on sloping terrain, roads

- and other “infrastructure shall be plannad to follow
the contours of the site. Structural and
infrastructural development, if straight up and down
slopes, requiras more grading, expense, maintenancs,
and increases the potential for erosion.

If necessary on sloping terrain, land gracding
should be don2 during the dry season and during the
shortest feasible time span to reduce thas risk

of sedimentation runoff during periods of heavy
rainfall.

Winere urban development must cccur on slopes,
natural vegestation should ba saved whereavaer passible
and unsurfaced, graded areas should be replantad
with a vegetative cover.

Proposed development on slopes shall include plans
for the safe disposal of increasesd water runoff '
caused by roofs, pavement, and land grading. This
involves mechanisms such as temporary sediment
basins, silt screens, ditches, and dikes during
construction. Once construction has baen completed,
altered soil and surface conditions may require
permanent inlets and storm drains to convey the
increased runoff to an adequate staorm water drainage
system. : Lo :
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ENT ON SLO2ING TZRRAIN

rigure 18
DESTRUCTIVE AND COMPATIBLE DEVELGP:L

Destructive
dav:lopmeni

Compatibla
davelopmant

- o
Source: Performanca Controls for Sensitiva Lands: A Practical Guida for Locai Administrators,

ASP.O.|July,1975,p.71.
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Hhere an ar=a hazard stwdy dendies unsizile suils,
unere patantial landslidas may occur, lznd use within
the hazard arca shall bz restricted to lou-population
density activities ualess struciural rezne of land-
sTide protection ar2 implomznied.

Generally, slooes ave rocky or do not psisess the
fertile 2lluvial soils of basin lands and costs of
transporting irrigation water to upland tzrrain is
considerable; however, if ficld farming is considared
feasihle on steep terrain, m2chanisms of erosica
control such as contour planning, terracing, ground
cover cropPs, or natural vegetative zones should be
employed to minimize potential erosion prshlems.

Reforestation efforts shall bz encouragsd as a
responsible machanism of ercsion control Tor the
repair and enhancement of natural or man-made eroded
areas. '

. Lack of fire control on larger grassy areas in
Southern Guam destroys as much as 407% of the visible
areas during periods of drougnt. HMost Tires are
caused by illegal trash burning, camp fires, or
illegal use of fire to flush game or clear terrain.
Strict adherence to fire control regulations enforced
by DPS Fira Department and Burning Permits required
by GEPA snhall be enforced.

Seismic Fault Zonas (See Map No.7 )

Synapsis. During eras of the island's gaologic davelopmant,

ditfferent blocks of land have uplifted and subsided. The
six blocks are divicad by fault lines or geolcgic structural
subdivision zones. In case or seismic or earthquake
activity, the most potentially hazardous areas ars along
these zones. HMajor geologic activity occurs ovar such a
Tong expanse of time, though, that the potential hazard along
fault lines slight. The land is stable enough for most

land uses. The six major blocks have been mappad and
described in the Hilitary Genlogy of Guam, publishad in 1959
as a joint effort of the U.S. Army Corps of Enginzers and
the U.S. Geological Survey. Further geologic and seismolo-
gical studies are needed before a more pracise da2termination
of the extent of the hazards associated with fault lines

is known and more precise guidelines can be established.

Performance Guidelina. The basic guideline for this APC is

that high-rise structures with a high-population density
use (hospitals, apartments, condominiums, office buildings)
shall not be constructed on a defined fault zone.

-7~
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Group (D). Fresiwater Resourcas (Sce iap M0.8 andq )

Synopsis. The undeiground aquifer systoas of lorthern Guam pro-

¥ vide the bulk of the island's freshwater su; p1j E layer of

> fresnwater floats upcon seltwater and forms & pasal lens. Thz
9 Jens is replanishad by rainfall percolation through the lims-
$  stone of the northern plateau. There are three main aquifer

; areas--Dedado-Yigo, Barrigada, and Chalan Pago-0rdot in Cen-

et tral GuamV In tnhe area ovar the two northernmost aquifers,

5» numerous Sinkholes cause rapid injection of water into the lens

system. These areas are particularly critical in terms of pol-
. Tution of underground suoplies as even partial filtration is not
in effect. \Vhere urban davelopinent surfaces the land over aqui-
fer recharge areas, ponding basins are sometimes reedad to
assist in rainwater recharge of the underground lens.

Ve

tuteare lobed

dhat e

In tha Central Guam aquifer area, whare soutnern volcanic up-
Tands meet the northern limestone plateau, th2 topography is
intersected by low-lying basins that appear as grassy fields
that are flooded during periods of rainfall in the wet season.
These natural Tow-lying basins, like the northern sinkholes,
assist in aquifer recnarga and are depicted on more detailed
maps in tne Community Dasign Element.

Performance guidelinas for land use over aquifer systems may
ease as ongoing research of the nature of groundwater resources
further defines the extent of supplies and the capacity to ab-
sorb pollutants. Currently, the most comprehensive study,
Groundwater Resources of Guam: Occurenc2 and Development, by
John F. Mink, has been published by the University of CGuam later
Resources Research Center as their Technical Report No. 1.

In the southern half of the island, rainfall doas not penetrate
the volcanic rock as rapidly as limestons and surface water
gathers in the form of rivers, streams and wetlands. Surface
drainage from watershed areas can bz directed into reservoirs
such as the existing Fena Reservoir.

Because water resources are vital for activities such as human
consumption, maintenance of wildlife habitats, agricultural use
and industrial needs, thay deserve special performance guide-
lines MWater is a basic human need. The adverse effects of
insensitive use can deprive the island of this fragile, finite
and valuable resource.
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Presently, PUAG, GEPA, USGS and flavy PUC all coop2rate in the
management of water resources. The U.S. Arny Corps of Engi-
neers constructs reservoirs and defines viatersnad areas. Pro-
posed watersheds and reservoirs are depicied on Coszunity
Desiyn Maps as conservation uses. GEPA is the primary agency
involved in the entorcement of water quality performance stan-
dards and erosion control standards which are directly related
to water quality. Within GEPA, the 208 Program or Arszawide
Hastewater Treatment Management Plan has the cbjective making
all of Guam's water swimable and fishanle by 1935.

Performance Guidelines. A general performance guidelinz for
water resource use is that all existingwgﬁl proposed water-
related development shall adhere to thz Water Quality and
Erosion and Sedimentation Control Standards establisnhsd and en-
forced by the Guam Envircmental Protection Agency and all agan-
cies and private developers shall support the objective of
eliminating all point source and non-point sources of adverse
pollution. Specific perfarmance guidelines are listed balow.

. A1l agencies and owners of residential and commercial
buildings or sewage treatment facilities shall obtain
required permits from GEPA and Public Yorks for septic
tank installation or sewer connection with plans show-
ing that construction or connection will not adversely
affect water qualitys :

. A1l agencies, individuals and corporations wishing to
drill or operate water wells snall obtain a Well Driil-
ing License, Vell Drilling Permit, and Well Oparating
Permit from GEPA to protect groundwater from contami-
nation or overpumpage by unskilled personnel or improper
construction and equipment;

. Anyone, including GovGuam, selling, distributing or im-
porting pesticides shall obtain a required Pesticidas
Dealer's License and Registration of Pesticides to en-
sure competancy of all persons dealing in pesticides
and that knowledge of imported pesticides products is
monitared by EPA;

. Anyone, including GovGuam, intending to apply cr use
restricted pesticides shall obtain a Restricted Pesti-
cides Applicator Certification, as required by GEPA,
to ensure safe usage of pasticides which are classifiad
as restricted;
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A11 government agancies, individuals and corpsrations
planaing to deyzlng or maincain e dump on private or
public proparty srhall obtain Authorization for Solid
llaste Disposal from GEPA to ensure health, saaitatioa,
land-use compatibility and prevention of solid waste
leachates from coataminating frashwater rescurces;

Anyonz2, including goverament agencies, intending to
clear or grade land shall obtain a required permit
from Public Horks and clearance Trom GEPA to ensure
adaquate provisions have been made for erosion and
sedimentation control;

Open space and enviromentally sensitive recreational
or agricultural uses shall be encouraged in agquifer
recharge and watershed areas. Urban-type uses are
discouraged in sucn areas unless a thorough EIA de-
termines that such development will not adversely
affect water quality or quantity;

Opan space shall ba maintained in sinkholes and natural
Tow-lying basins. (Open space is definad as essen-
tially undevalopsd natural areas, strategicaliy loca-
ted whare most neceded to exclude intensifying urhani-
zation patterns.) In areas where development is al-
ready prasent in Tow-lying basins and sinkholzss, such
development shall be permitted as a non-conforming

use so long as it conforms to GEPA HWater Quality Sten-
dards;

Field farming, hydroponics and aquaculture, as agqricul-
tural uses, shall be monitored and planned such that
nutrient discharges into surface waters or through
seepage into grouncwater supplies shall not produce
adverse effects on water quality;. .

Livestack slaugniernousas and industrial land uses
(involving petroleaum and chemicals) shall be discouraged
as uses over aquifer recharge areas;

Within proposed arzas of intensive residential develop-
ment within primary aquifer recharge areas, tha surface
drainage shall not be significantly altered; and ponding
basins shall be required to ensure that surface develop-
ment does not adversely affect rainwater recharga of
groundwater supplies.



Group (E). Unique Tercvestrial Ecosystems (See [ap ©0.10 )

Terrestrial Pristine Ecslogical Communitizs

Synopsis. Thesa arz the most unfouchzd represzatativaes of
the spacific habitats known as thz Timestone forzsii, ravine
forest, savannah, coastal strand, and weblands. Thaugh, each
of these areas has its own perforitance standards, the most

3
scientifically valuzhle representative requires a mare strict
control of permissible uses in order that it bz preserved for
the study of its unigua ecology. Ecology is thz relationshio
between the plants, animals, and natural features of an area.
Being the least developed, they are usually the rmost
aesthetically pleasing or beautiful examples of thz differeant
natural communities. Pristine ecological areas often contain
the highest incidence of endangered and threatened species
of plants and animals. These are species that are in

iy
{

immediate danger of extinction or would reduce to a critically
low number as adverss land uses were parmitted to operate.

cﬁ.%

Wildlife Refuges

Synopsis. Pristine ecological communities, dalineated through
ongoing research, often overlap with other larger, unique
wildlife habitats. As pristine areas are more spacific in
location, the larger Governmant of Guam Conservation Areas
are maintained for the preservation of large tracts of
wilderness land. Thay are precisely delinzated in the
Community Design Elemant as wildlife refuges.

Proposed Critical Habitats

Synopsis. Even more expansive are critical habitats for
most resident birds. The majority of bird species on Guam
are threatenad or endangerad and the Division of Wildlife and
Aquatic Resources has delineated critical habitats for
possible consideraticn by Federal Fish and Wildlife requlations.
Critical habitats ars the natural areas where particular
species find the reguirements for survival and protaction
from predators. The largest areas include much of the
limestone forest arcund the northern coastal clifflines.

The Fena Reservoir area, Orote Peninsula, and Cocos Island
are additional critical habitats. . For example, Orote Island
is the only nesting site on Guam for th2 brown booby and the
jronwood trees on Cccos Island provide the nesting site for
wnite fairy terns.

Limestone Forast

Synopsis. The limestone forests of Guam are so namad bacause
they grow in minimal soil upon the northern limestone plateau, -
‘Orote Peninsula, and areas of the southeast coastline.” They: .
. are a finite resource as land development has cleared many ‘i -
- forested areas. Unlike mainland forests, reforestration is '
not possible bacause introduced "invader" species of vegeta-
tion prohibits the re-establishment of native flora. Limestone
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forests are characterized by large bizes that provids 2 zhaged

canopy over undzrstory shruhs, herbs, aad Tienaz. Iunersus
epiphyiic ferns, miysses and orchids covar the rocrs and
larger trees. Dus to periodic typhoons, the limzziane

forest nevar reaches a climax stage of maximua growin
potentia] The immortance of forested areas 1s rultipie

when weighing the public benefits of preservativa end desz2lop-
mental needs. Theay provide a wildlife habitat for many unique
and endangered species of plants and animais. Thzy a1so
provide an area for collection of medicinal plants and

edible animal 1ife such as the popular cocoaut crazd. Ag

an aesthetic resourca, they are valuz for hiking, nature
observation and sc1enu1f1c investigation. OfF 1ess visibility,
but not of less importance, much of thz limeston2 forest

lies aover areas of the lens system as surface runoff is
negligible and natural areas inhibit the infiltration of
pollutants that are associated with urban devalopmant.

Performance Guidelines. The performance guidelinzs for the
abave described typas of unique terrestrial ecosystems ara
kept at a genaral level because the degree of presarvation
is different depending on the nature of an individual area
and many areas overlap.

. As unique, fragile, and valuable wildlife habitats,
these are generally reserved for limited recreational
or scientific uses. Urban, rural (medium-high density)
uses will not be encouraged.

. Medium-high density and agricultural uses, adjacent
to these areas, must be sensitiviy plannzd to
avoid spiliovar impacts. It 1is recommended that
an open-space buffer zone be ma1nua1ned adjacent to
pristine ecological communities.

. Infrastructure development within pristinz communi-
ties and wildlife refuges shall be limited to
minimal access roads, up to but not entering, the
area. Transmission Tines, lighting, signs (other
than trail idantification markers), and any off-
road vehicular traffic (jeeps, cars, trucks,
motorcycles) shall be prohibited within pristine
communities and wildlife refuges.

. Disposal of solid waste (dumping and littering)
within all unique terrestrial ecosystems shall be
prohibited. Planned placement of trasp reca Lac1°s
along h1P1ng ¥z‘ﬁﬂs is encouraged wWhile soti

‘SPOS ﬂ’ wla oWw QW ‘S landwsde bcg(‘ i 73 f!s?‘a\b C‘-?‘h(d lh *"ﬂ.
. Discharge of pollutants.into all water resources are
shall be pronibited in all uniqua terrestrial

ecosystems.
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Plant, aniinal, or rocr collecktion sh:li Lo orchibited
in pristine ecologicai comnunities and wildlife
refuge habitets, except for sciontific o~ educaticaal

pUrposes.

Collection of plants fur wmedicinal, fuod, or other
purposes is permitted as a cultura] ectivity within
areas of the Timzston2 forest and pronused critical
habitats that are not protected as goveramznt-ovnzd
wildlife refuges.

Hunting within critical habitat areas and the lima-
stone forest shall adhere to regulations established
and enforced by the Division of Aquatic and Wildiife
Resources and shall not be permitted within pristine
ecological communities or wildlife refu4°s

uzd
. Hiking trails, steps, and benches, etc Y al]] ba
plannaed and maintained to discourage thL proliferation
of excessive trails and off-trail hiking within
o pristine ecological communities and wildlife refuges.

‘ . Reforestation and related restoration activities are

‘ encouraged in erosion-scarred or other damaged areas
of natural terrain that are within unique terrestrial
ecosystems. .

Wetlands (See Map No.ll and Fig.17 )

Synopsis. letlands are unique componants of the 1s]and ecosystem.
They are the swamps, marshes, mangroves, and river valleys.
These are areas that are constantly inundated with water
and provide a wildlife habitat for aquatic species of plants
and animals. Many watlands also act as a source of fresh-
water supply or assist in recharging the aquifer. They
primarily provide a nursery ground for many juvenile species
. of animals until the organism reaches a stage of growth whan
. it can venture into another ecological niche . Wetlands
: are one of the most biologically productive areas on the
. island. They provida assthetic scenery and ares valuable
locations for scientific research or seansitive agquaculture
development. In areas at the coast, thare is a transition
from freshwater to saltwater wetlands with zonations of
vegetation delineating the changes 1in sa]inity A d1vers1ty
of plant T1iTe is found in these areas, many of which assis
in maintaining the balance of the nab1tat, supply nqu1°nts
to the water, and have ethno-botanical value as food,
medicine, or material culture. Uetland areas are often in
floodplain areas and absorb excess overflow from rivers
during periods of excessive rainfall. . The mangrove fringe,
represented in only two major locations on Guam, is not only
an ecological habitat, but also functional as a shoreline
stabilization mechanism which prevents erosion during periods
of stormwave inundation. Mangroves are particularly L.
resistant to typhoon force winds. - Numerous small reed
T : ﬁgEéhes exist in inland savannah areas where surface drainage
%77 i is slowed by a level area=:of topography. - Savannah marshes.are
' " mostly found in the Dandan, Sigua and Umatac areas. Some unique
salt marshes can also be .seen at Sumay on federal lands. These |
small savannah and salt marshes can be identified by on-site
“field 1nspectlon and development should follow the performance
‘guidelines for all wetlands. ;i

’
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Sugqgested Perforitance Guidelinzs.

The acreage ¢f a wetland shali not be reduced by
filling it at the edges or dusping material over
subnerged grass beds and the flow of viater shall
nut be alterad, by blocking or chaimelizing rivers
or tidal flow, unless it is proven by ths develoczr
that such ectivity is necessary for the rznagement
of hazard areas or econowic viell-being of the
paople of Guam and no alternative measures ave
available.

The water quality in wetlands shall not bz lowerad
by the introduction of adverse pollution, nor should
the bottom be covered with harmful sedimants.

The nutrient supply within wetland habitats shall
not be altered by removing large amounts of
productive plant Tife.

The removal of endangered and threatenad plants and
animals shall be restricted. Particularly, mangroves,
fringing the shoreline shall not be clearad to
enhance visual access as they assist in shorelins
stabilization and are only represented in two main
locations on Guam. They are essential as nursery
grounds for juvenile aquatic spacies of animals.

Proposed development, adjacent to wetlands, shall
adhere to GEPA water and erosion control standards
and be compatible with the nature of the watland
habitat.

Proposed recreational or cultural developments within
wetland areas shall be permitted, after thorough
planning for economic feasibility, complete funding
and environmental assessment prove that such develop-
ment will enhance the wetland habitat and penefit

the people of Guam rather than cause irrepe. -
damage to the finite amount of wetland hebitat which
is represented on Guam.

Aquaculture developments in wetland areas shall be
permitted only with an approved EIA, adherance to
applicaeble GEFA standards, Division of Agquatic and
Wildlife Resources regulations, approval of the U.S.
Army Corps of Engineers (federal jurisdiction over
defined wetlands), and responsible planning to ensure
that the development will not cause irrepairable
damage to the ecological complexity of th2 wetland

area.
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Unigie Maric: Seolugical Conmunihizs

Coral Reefs (See lap M. )

Synonsis.  Coral rezfs ave goological Formntfcqs croatad
by Tiving marine organisms and include the Tiving
ecological covaunivies on the surface of tha reafs. T
deep lagoons suvriuadad by corel barvier reefs goeur in
Guam: Apra Harbeo and Cocos Lagaon. Elsauhzee, fringing
coral reafs border over one half of Guam's prasant
shorelinz, forning wide reef flats of shallow witer,
separating the shcre from the deepar ocean. At times

of louast tidas, thase shallow resf flat areas may be
exposed to a great extent, but depressed areas within the
reafs and the outzr margins of the reefs are zluays
submzrged, allowing for the growth of corals and associated
organisms.

Coral veefs provide protection of the shorelins, especially
beaches, from storm waves and erosion. Reafs provide
additional protection from the potential damage of tidal
vaves or tsunamis. They also provide recreational are:

for swirming, boating, waterskiing, snorxaling, diving

and numerous kinds of fishing. The rich diversity of corals,
fisnhas and other r2efs organisms on Guam make the coral
reefs an outstanding location for scientific research,
Reefs are biologically highly productive and economically
important as a source of fisn, corals and shellfish; and

an outstanding tourist attraction.

Living corals of saveral hundrad spascies ara the basic
resources datermining values of coral vreef areas. The

total ecological community and physical featuras are

Targely maintained in direct relation to the m2intenancs

of Tiving corals. Thesa require constant submargeace in
salt water, 70-80 dzgree temperatures, sunlight, water
circulation (oxygesn) and a solid substrate., latural
variations in thesz and other physical paramaters result

in distinct zonations and a wide veriety of resf communities.

Performance Guidelinas.

. ' Marinas, harbors, other shipping facilities,
mariculture developmanis, power planis, etc.
are to be encouragad at sites naturally
suitable, where dredging and environmental
alterations can be reduced to a minimum.

. Areas of living corals shall not be filled or
dredged nor shall they he damaged by silitation or
sedimentation from adjacent developments, unless
it is proven by the daveloper that no alterpativa
is possible and the resultant benefits exceed the
environmental, social, recreational, and other
costsin a docuwent gucl, an envivonuewhl gu\;Po.c?
a%ecsiment, :

-Q1.



The dredging or filling of other submerged lands
besides those containing living corals should be

kept to a minimum and allowed only if the dezvelopmant
is water-depandent and there are no feasible
alternatives.

Developments that may alter currents and sediment
transport sh211 provide current studies of the

area throughout tidal cycles and all seasons and
predict chang=2 caused by the development prior to
approval of the project. Any major change in long-
shore currents should be avoided and if shoreline
erosion is axpacted the development should not be
approved.

No dredging spoil material shall be placed in water
areas that are not part of a permanent filling project.

Turbidity and siltation control mechanisms such as
silt screens and weirs shall be used to protect water

. qua}ity in areas adjacent to dredging.

Sewage outfalls, communication cables, pipelines,

and similar structures which meet across reef flats
shall be buried in trenches which are refilled and
concreted to restare the original reef flat contours..

Solid waste d1sposa1 and sanitary ]and f11ls sha]] not
occur on reefs. ; .

Coral cover that has been damaged in areas adjacent

to dredging, filling, and other changes in the marine
environment should be reastablished by transplanting .
developed caoral colonies to the areaAf a Sufficient - -
parent stock js available and if water turbidity and .
other conditions;as well as transportat1on mortality

does not prevent transplantation.

A11 land development, especia]]y adjacent to 1iving
coral areas, shall be designed with stringent runcff
controls to contain and filter excessive sediments and
polluted discharges capable of degrad1ng or destroy1ng
nenrby marine resources.

Change of ambient natural conditions, including
turbidity, salinity, temperature, dissolved solids, .o
suspended matter, dissolved oxygen, nutrients, currents,flé
etc. shall not be allowed in the water 1mmed1ate}y ST
around living corals. .

- Legal effluent outfalls and pollution systems
.=+ . shall not have:=live.coral areas within mixing zones'l
T Outfa]] s1tes shalT be.1n deep, bffshore'areas,_; 23

"
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. Addition of pesticidas, peroleuu nroduci bleach
' and other toxic substances shall not be allowed
in anywaters su:rounm1ng tiving coral.
!ududm th":C
Remova] of coral 15 not allowad except under pernit
and SUpQTV»S]Oﬂ of the Aquetic and Mildi:{e Resources
Division of tha Govermment of Guam.

Proposed developments adjacent to living coral areas
shall be compatible with tne nature of thz corel
habitats.

. Traditional and existing legal uses of the coral
reef may continue, if not conflicting wiith any of
the above pertormance quidelines. New usas must
receive a submerged Land-Use permit and appwova1
of the Land Use Commission.

Marine Pristine Ecological Communities (See_ Map Ho.iq)

Synopsis. HMarine Pristine Ecolcgical Communities include

a typical representative of each of the major marine
ecotogical community on Guam, including: €stuares.-.,
fringing reefs, barrier reefs, patch reefs, barrier reef
channels, fringing reef channels,mangrove s\amps, seagrass
beds, cut benches and submarine cliffs. Each of the selected
representative areas has retained its natural character ov
successfully re-established it after disturbance. This
natural character includes biotic, and to a lesser extent’
abiotic, compenents of scientific, ecducational and aesthetic
value. OfF specific interest are the preservation of

the natural ecological stability through diversity and the
protection of critical habitats for rare, uncommon, threatened
or endangered spacies. Although many of thea areas ar
included in the coral reef category of APCS, - thase most
valuable areas require a stricter control cf'permissibTe'

uses which will be governad by particular perfermance standards
that can be developed after a study by the University of
Guam's Marine Labcratovy is completed in October, 1977.

Preliminary Performance Guidelinss. : o “fcafffl

.. - The performance gu1de]1nes for coral reefs snall aoplj to
pvxstlne mar1ne ecologwca] commuwxb1es -

. Coral harveatxng parmits sha]l not be given for hnrves.lng

' in these areas. e
. permissible dredging and Filling and deve]opments shaIT
not occur near these areas. - -
.. . - Recreational use may ‘be re;tr1cted as naeded to proLect

" these areas and Lhe1r resources. R
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Group (G) Unique Geological Formations

Karst Topography

Synopsis. Karst topography consists of areas where limestone
solution of uplifted reef coral is so extensive that large holes,
crevices, and craggy geologic configurations are at a surface
level. Human habitation of these areas is a safety hazard and
the ground base is too unstable for most types of development.
Topsoil is negligible. These are areas that, by geologic nature,
are only fit for conservation and scientific investigation.
They generally exist in two geographic areas and in two basic
configurations. Eroded areas exist in the southern half of
the island between the Alutom and Umatac volcanic formations.
These two volcanic formations arose at different time periods and
the reef formation, between, was uplifted. Karst topography exists
in this dissected area and has developed as a result of continuous
drainage of surface water from volcanic regions into the lower
‘Timestone-surfaced valley. The calcium carbonate in the limestone
is carried away in solution and the most insoluble material is
left. Most rainwater quickly disappears, but where surface
drainage enters a Karst area, the stream may flow underground
and emerge at the surface further downstream. Trace areas of
Karst topography. also exist on the summit of the Alutom formation,
but most is found in the areas known as the southern interior
basin. In the northern limestone plateau, karst topography is
in the form of deep, round sinkholes that are sometimes found
singly or in clusters. They are not as massive or localized
as in the southern areas. Sinkholes are generally protected
by open-space conservation use for the protection of water
resources. The majority of both forms of Karst topography is
Tocated on federally-owned lands. Since the major area of Karst
topography is adjacent to highly restricted ammo bunkers in the
Fena Reservoir area, it is naturally protected from adverse
development. It would only become a high priority concern if

- this land was ever opened for public use or development.
Further study is needed to define the extent and geologic nature
of Karst regions before precise performance guidelines can be '

- recommended. Presently, federal properties, open-space, and
water quality guidelines are sufficient for the management of
most of this unique geclogic ecosystem. -

Caveé and Waterfalls

Synopsis. In addition to the highly unique Karst areas, other ,

geologic formations . deserve . - management attention for the -

scientific. study - and recreational enjoyment of their aesthetic - -

character. Within areas of raised limestone, numerous caves

have formed. MNatural caves are subterranean hollow spaces, in

relatively horizontal conf1gurat1on, formed when water seepage

dissolves Timestone. Their size may range from the small cliff-
~side shelters that are numerous in some northern precontact

village sites to larger coastal caves with.stalactite formations. .
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Larger caves are primerily important for geologic study of the
composition, structure and history of the earth. Basically,
performance guidelines managing sloping terrain should be
adequate for the protection of caves. In addition, rock souve-
nirs should not be taken from cave areas and areas should ba
kept free oflitter and fires associated with picnicking and
overnight camping.

The Department of Parks and Recreation has listed 14 major water-
fall areas of high scenic and recreational importance. MWaterfalls
are locations where steep topography causes surface drainage of a
major river to vertically cascade to a lower river course. Water-
falls impede navigation, however, they greatly enhance scenic
vistas and offer a potential power source. Performance guidelines
for slide and erosion control as well as water quality standards
should sufficiently protect waterfall areas. Below listed are the
major waterfalls on Guam. :

T. Ta]ofofo Falls 8. Sella River Falls

2. Siqua Falls | 9. Laelae River Falls
3. Upper Siqua Falls 10. Imong River Falls
4. Inarajan Falls 11. Agaga River Falls
5. Malojloj Falls 12. “Cetti River Falls
6. Tarzan Falls 13. Cotal Falls

7. Fintasa River Falls 14. Cannon Fa1lsl
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Group (H).

Cultural and Recreation Areas

Overview

The Department of Parks and Recreation has the
overall responsibility for design, construction,
maintenance, operation and coordination of
activities within all public and village
recreation areas. In addition, historic and
prehistoric sites, and scenic vistas fall under
the planning and enforcement powers of the .
Department of Parks and Recreation. The Bureau
of Planning has included these areas of APCs
simply to reinforce the continued expansion and
maintenance of these facilities and to emphasize
the importance of keeping such areas fres from
development pressures. Additional performance
standards are not foraseen as being developed
by the Land-Use Element or subsequent documents.
Rather, the approach will be one of support of
existing standards, rules and regulations
developed by the Department of Parks and
Recreation, and the continuance of inter-agency
cooperation for the success of recreational
endeavors.

N

o \
. Parks and Village Recreation Areas (See Mapl4; Table 6 )

Synopsis. Recreation, active or passive, is an
extremely important part of the lives of :
Guam's population. The island is fortunate to .
have a dynamic recreation program, supported by
an active Department of Parks and Recreation.

If the recreation program is to continue
providing an increasing population with adequate
parks, facilities and activites for various '
types of recreation, existing and potential

areas must be free from developmant pressures
which would negatively affect these activities.

~Performance Guidelines.. Use of park areas should

follow the Parks and Racreation Rules and Regulations,
being developed by the Department of Parks and
Recreation. Existing rules of areas under the juris-
diction of the Department of Parks and Recreat1on
include:

. Motor vehicles shall be parked only
in designated areas; no vehicles shall

 f*areas w1th nﬂpark boundar1es

.be alldwed.on trails, beaches, or. other o
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1. Paseo de Susana, Agana €] olojlololalo
2. Agana Heights Recreation Area [§) =) Ol ol o
3. _Agat Recreation Area 0 D} O
4. Asan Recreation Area D )
5. Maina Recreation Area Q
6. Barrigada Communitv Park ofloaralo )
7. Chalan Pago Recreation Park 5] )
8. Dededo Recreation Area ) O D4 O
9. Lliguan Terraces Recreation Arezs Q10 DIl g
10. Inarajan Recreation Area ) [5) 9
11._ _hMangilag Playground 3] Q FRIE
12. Uerizo Recreation Area 5] o)
13.  Mongmong Recreation Area O 3) D1 5
14, Toto Recreation Area 5] ) IR
15. Piti Community Ballfield =) ) 0
16.__Santa Rita Recreation Area ]9 9 EEIE )
17. Talafofo Recreation Area [€) D 0 |
18. Tamuning Community Park D1D [3) RN
19.___Tumon Recreation Area 3 I
20. Unatac Recreation Areas 2 ) ENIEN %)
21. Yiago Recreation Area ) 2 219
22. Yona Recreation Areas & 2] EY IR

Table 6 Village Recreation Areas (Number Keyed to llap

Source: Guide to Guam's Public Park and Recreation Areas,
Department of Parks and Recreation, 1977.
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Litter shall be placed in proper
receptacles and dumping of houschold
trash 1s prohibited.

Al1 peis must be on a leash.

Degradation or defacing of tress,
flowars, plants, or the removal of
sand is prohibited.

Additional considaration should bz given to
impacts of surrounding activities upon recreation
areas and vice versa:

Adjacent commercial or othar intensive
uses, existing or propo;ed, shall not
restrict access to parks or recreation
areas by such things as storage

yards, extension of parking spaces
outside of designated parking areas,
placement of waste receptacles, or

any similar activity.

@D

. Parking for recreation areas shall be
sufficient, so as not to create a
spillover impact which may impede
traffic flow or create safety hazards
on roads or impede parking for
neighboring establishments, dwellings
or other establishments unless permission
has bzen granted by the property
owners, or Office of Highway Safety,

DPY.

Proposad developmant shall not
interfere with the operation, access,
nor encroach upon the land areas
designated for public recreation.

-9

Historic and Prehistoric Sites (See Map Mo. 18 )

Synopsis. There are many areas on Guam where
past human activity has left structures and
artifacts that are highly valued as links with

a rich cultural heritage. These are areas of
particular concern because of their archaeological
significance, aesthetic value and fragile

nature. Unplannad development can destroy

these areas or limit their use as areas for
observation, recreation and educational erp°r1ence

. The three clemends of lighwic Pefgem‘l‘mn Gwe - e
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Inclurded in nistoricel sites are precontsant
village aress ihat ave characterized by 2
prevalence <7 artifacts and associated feziures
such as Tatte stonzs, rock sheliers and vostor
stones.

Since much of the island's present lifestylo
has bzen inf.uenced by a Spanish haritage,
buildings that have survived this caloinial era
are valuable historic sites. Also, of historic
significance are Vorld Var II ra2lics that
provide a fascinating retrospact, for both
residents and visitors, into th2 past time of
conflict. Prasently, many residents value tha
treditional architecture of southern villages.
Inarajan village, in particular, represents the
remaining concentration of a traditional
architectural style and is proposad 2s a
historic architectural district with plans for
preservation and improvement of damagad structures.

Public Law 12-126 daclares that it is the

public policy and in tne public interest to
engage in a comprehensive program of historic
preservation. Detailed description of historical
resources, proposed historical park plans and
preservation guidelinas are outlined in the

Guam Historic Preservation Plan and the

Inarajan Village Historic Architectural Plan,

Department oi Parks and Recreation.

Performance Guidelines. Specific guideliras

are outlined in the above mentioned documents.
Basic quidelinas for prehistoric sites involve:

. Notification shall be given to the
Department of Parks and Recreation of
intention to clear, construct, alter
or improve a site that is suspectad
as having historical value.

. Development of a site listed in the
- - Guam Register of
Historic Places shall not begin until
three months® notice has been given
to the Department of Parks and Recreation.
. Motification shall be given to tha
Department of Parks and Recreation of
intention to develop praviously
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uncleared land for anrictltura 5o 2
suirvey team can yoecord a cesceipiion
of its features and mrie a surfacs
collection of artifacts.

. Individuals or groups shall not
collect prehistoric artifects,
espacially by digging indiscriminata
holes on or near prehistoric sites
(latte stones, village sites, cavas,
or rock shelters.)

Scenic Vistas

Synopsis. Aesthetics or beauty is seasn in
different things by different p2aple, howaver,
the cultural learning process causes most
people to generally agree on the scenic value
of different vistas. The maintenance of visual
access or a clear view of different geographic
areas is important so that the overall beauty
of Guam is preserved. Visually pleasing views
enhance the quality of life for the resident
and promote tourism as a valuable facet of the
island's economy. Scenic vistas includa
unrestricted overlooks and ground level views
of both developad and undevelopad areas of the
island.

Performance Guidelines. Compliance witn per-

formance guidelinas for other arsas of particular

concern will naturally protect natural scenic
vistas, as areas such as slopas in excess of
158, limestonz2 forests, wetlands, and pristine
communities area often components of a scenic
vista. In scenic areas of urban davelopmant
such as resort areas and subdivisions, building
codes and zoning regulations can effectively
protect and enhance scenic quality. Water
quality and erosion conirol standards also
directly affect scenic quality. General
guidelines, which must also be considered, are
listed below.

. Structural and infrastructural
development in natural scenic areas
shall be planned to compliment

-existing features or form a natural
continuum so that aesthatic quality
is enhanced rather than degraded.
Fences, transmission lines, towers
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or othar forms of tall infrastructiyre
shall be plunn2d as not to obsiruct
visual access of natural scenic
vistas.

Particular concorn shall be diven tn
sensitive siting of structures within -
the Seashore Peserve which can
potentially interrupt the homoganietny
of views from either th2 shore or

more distant overlooks Trom which the
skyline can be interrupted by impropar
siting of structures such as tall,
flat-toppad buildings.

Public access to scenic overlooksand
shoreline areas shall be, wherever
feasible, kept unrestricted.

Hithin areas of industrial development,
Tocation of facilities shall coasider
siting and design of structures wiich
have architectural (structural,
graphic, color) interest.

Within industrial areas, vhere
unsightly storage of scrap materials
or equipment is necessary, landscape
and structural screening shall be
employed as ma2chanisms to enhance
area aesthetics.

The amctunt of litter, due to abandoned
cars, beverage containers and other
solid waste 1s nz2arly twice that
reported in other parts of tha United
States. Dumping into authorized
sanitary landfills only shall be
strictly enforced by GEPA in con-
junction with the Titter laws enforced
by DPS.

Abandoned, dilapidated housing and
other structures represent both a
healtn hazard and disrupts aesthetic
quality and shall be removed pursuant
to the requirements of the Department
of Public Health and Social Services.
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Anciioring of boats shialling, fivhing witn spears,
nets, Tinas, mixy have to b2 controlled, if rrod=d, to
T retain the ratural chavacter of thesz ernos.

Group (#). Gther Aicas of Proposcd Dovelopmeant

Subdivision Bevelopmant Areas (See Kip fu. 15 )

Synopsis. Human secttlemant and develcpmznitzl neads are

an inavitable aspact of island life. For social and econcmic
purposes, urban davalopment has historically consalidzted

at major trade centers. Because of terrain rcstrictiens,
relatively flat land adjacent to the coast has bzen tha2
primary location for development of a wide ranga of urban
developmental neads. With post-war reconstruction and

the building boom there has been a notable trend toward
subdivision of land further inland, adjacent to existing
villages and in new locations..

With an increasing population desiring to ﬁi@;ke coastal
resources for recreation and tourist industry dsvelopment,
coupled with the man-land ratio inefficiency and adversa
ecological impacts associated with random urban sprawl,

it has been necessary that increased planning for
subdivision development provide the responsible rechanisms
for change. -

Urban renewal of existing communities, not only seeks to
eliminate substandard housing, but produces an urban design
that makes better use of land space. Urban renawal is
projected for almost every major villags pronar area gn

Guam except Yona and Sinajana wirich have -already been
transformed by planned urban development. In addition to
urban renawal, low-cost housing tracts and government
subdivisions are other GovGuam mechanisms with the objective
of providing housing and land space for the emerging
generations. GovGuam is currently completing tha Pigua,
Pagachao and Umatac subdivisions and initiating construction
of the GHURA 500 low-cost housing tracts in Dededo and Yigo.

Private developers have greatly supplemented tha trend
towards subdivisicn development. Existing, insular neighbor-
“hood-typa areas such as Liguan Terrace and Barrigada Heights
are rapidly affecting the traditional appearance, Tifestyle
and land-use patterns that have characterized urban
residential areas in the past. Projected subdivision
development and expansion are currengaproposed for Ypapao.
Estates, Baza Cardens and Sasajyan. ndoubtedly, as cyclical
demands for housing occur, even more subdivision expansion
and ptanning will occurybetween the present and the year
2000. The Subdivision®*Davelopment Review Committea, an
advisory commission, S ' ; o
reviews subdivision plans for responsible .
~ development. At this stage, various agency guidelines - B
are enforced.
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Singte-family au2iling subdivision design i12y przcede the
planned design of land for olher uscs as evidezared by

the Radio Barrigalz agricultural subdivision. The 20-acra
Radio Barrigada site is leased fed=ral Tand en” contains

garden p]ots availzble for l-year renswable lezsos.
Guidelines for agricultural suodivisions are n_n;qed Dy
the Dapartments of Lend Hanagement and Agricultureo.
Pesticide use and water quality dis monitorad by LEPA. Tha
degrea of success in the Radio Barrigada project will
indicate the feasibility of future develepmant of
agricultural subdivisions.

llhether urban or agricultural, planned subdivisian
developmant assists in the provision for developmantal
n2eds wnile ensuring that unnecessary expansion into other
Tess developable areas of particular concern is prevented
and that subdivision 1and-use is compatible with the
adjacent environment.

Unplannied Urban Form. The protection of scenic and natural
resources is partially accomplished through the cdesignation
of a Seashore Reserve and development of parformance
guidelines for APCs. However, a large portion of the
Seashare Reserve is already urbanized and the majority of
communities 1ie in coastal areas of high scenic quality.
The majority of the population lives in these cermuaitiss
wnich need corrective actions for environmental protaction
and innovative approaches to community design and development. .

The most striking characteristic of the urban pattern on the
land poor island of Guam has bean the adoption of a randem
pattern of land utilization and building typolcgy which as
resulted in the misuse of lend and an urban form unsuited
for the whole of society.

Particularly evident is the lack of neighbornhood design,
since all design efforts are Timited to the scale of single
buildings. No improvement for the protection of scenic or
aesthetic resources in an urban setting can bz undartaken
unless urban development is conceived within tha framework

-of responsible community design.

Urban Design. The urban design tcols which allow for the

protection of natural resources and a responsible human
environment within d=ve1opnd areas, suited to a wide range
of rasident's neads includa

. block design or cluster housing instead of
random single bu11d1ng design. This requires
~that the buildings in a given area be planned
1 in a coordinated scheme, and tha d1scouragement .
;Fof 1nd1v1dua1 building typologies.
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Greater variety of building height in high-
density districts,

Neighhorhood density and neighborhosd onzn szace
ratios.

Neignhornood view corridors.

Separation of traffic flow (bicycle, padasirian,
cars) at the nzighborhood scale.

Multiplz land-use and integraticn of activities
at the neighborhood scale.

View corridors from densely built areas towards
the ocean, shoreline, or sloping terrain.

Integration of neighborhood parks with an urban
network of green space, pedestrian and bicycle
lanes.

Plannad urban form is based on human scale, community
design and neignbornood organization. 1t provides

for greater access to and protection of natural rescurces,

greater energy saving and responsible, aesthetic and
efficient development to meet human needs.

Cluster Housing as an Alternative to Random Urban Sprawl.

lthere possible, low-density residential development should
be clustered to retain as much open-space as possible.
Cluster housing gives an area an aestnetic residential
appearance as comparad with the symmetrical arrangament of
houses in rows and at right angles, vitere paople tend to
feel that they occupy one equal place in a rigid pattern of
conformity. Even more socially, economically and aesthe-
tically inefficient V& random urban sprawl. Trad1t1ona11y,
urban development has randomly consumad vast amounts: of

land space, leaving little open space for recreation or
ecology. Tnis probiem can be greatly alleviated with
planned cluster housing. People 1iving in the increasing
numbar of subdivisions can only benefit from more carefully
planned subdivision deve1opment that is both in the
developer's and the public's interest. (See Figurels ).
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Figure 18
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evised Zoning

Sectiun A has presented the districting of Guam's land areas into
four major districts. Because this corcept doas not exactly coin-
cide with the vegulation of zoning as presently defined by tha
Governmant Code, vrevisions have been incorporatzd into the T
througn proposed legislation. Proposed bills 233 and 234 are
discussed in Chapter VI follouing.

While appearing quite complex, tnz actual application of the dis-
tricting concept and the vevision of present zoning <ode is qdiLe-
s1mp1e and should not present any part1cu1ar difficulties to cemais-
sions and Government of Guam agencies. (S=ze Fig.19)

1. The zoning system presantly in force (Residential Rl & R2,
Commarcial CO, Resort-Hotel H, Industrial M1 & M2) will
only be applied within designated urban districts as shown
on the Land-Use Districting {lap. As the vast majority of
existing and proposed developmant is expacted to occur within
the area designated as Urban, most.individuals will not be
affected. Zoning administration (process, procedurs, pre-
mitted uses, etc.) will essentially remain in its present
organizational framework.

WJithin the Urban District, changas have been recommanded
which substantially difrer from existing zon1nq practica. .
A Resort-Hotel Zone has been delimeded which Swnagests At b esconvoge
spacific types of development of a commercial n&tGre# which
viould be comp11m°ntary to the concept of a resort-hotel area.
Also, certain developmant within the urban residential (Rl
or QZ) zones would alleowad to occur on tots of 2500- 3000 sqg.
ft. Such development must meet an "average 1ot size" re-
?uir?ment, as well as constitue a Planned Unit Peavelaopment
PUD).

2. Within the remaining three districts (Pural, Agricultural,
Conservat1on) developmant will ba permitted according to
o performance standards applicable to each district.
The Land Use Commission will maks decisions on the parmis-
sibility of such development based on these performance
standards, as well as consideration of various other .
standards applicable to APCs and the Seashore Reserve, as well as
otner guidelines. Specific agency gquidelines address such
things as infrastructure requirements, building codas, re-
creational space, erosion and sédimentation, air and water
quality, and development in "all waters" (COE, 404 Program).

-110-



)

While the land-Use Ccratission would excercisz its pouars
directly over zoning within Urban districis and ail devel-
opiant within the Rural, &gricultural, and Conservation
districts, the Central Planning Council (CPC) will be re-
sponsible for the designation of districts and any pro-
posed changes to district boundarias. After a district
boundary change has bszen permitted by the CPC, thez Land-Use
Commnission will assuwe responsibility for the application of
rules, requlations and other applicable standards. Howevar,

_if a type of davelopment is proposed, for a Rural, Agricul-

tural or Conservation district which is contvary to the
performance standards defining allowable developmeat viith-
in that district, the developar must submit a formal request
to the CPC for a district amendment. Also, if it appears
that the Land-Use Commission has permitted a use of lands in
the Rural, Agricultural or Conservation districts uhich
appears contrary to the performance standards established
for those districts the decision can be reviewsd by the CPC
and the developer could be required to file for a district
amendment. After a district amendment has been permitted

by the CPC, the Land-Use Commission would assume responsibi-

1ity for the regulation of the development. The functions -
of the Subdivision Development Review Committee SU2C) and
the Department of Land Management, serving as staff for the
Land-Use Commission, remain essentially unchanged.

The Agriculture Zone as it appears in the present code has
bzen eliminated. 1In its place, an Agriculture District

has been establishad, as described in Section A. Section B,
Group (A) further discusses agricultural support areas as an
APC. -
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Figure 19 The Three-Tiered System of Land-Use Plann
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VI.

REGULATORY FMeECHANISHS

A.

Enrr..;msnt of Land-Use Relarcd Law

Public Laws 12-200 and 13-89 yesulted in separation of m2jor land-us=s
planning functions Trum thoze of land-use regulation, administration,
and surveying. Under thesa laews, the Burcau of Planning a:sumed the
vesponsibility for land-use planning, while thz Depariment of Land
Managamant, as thes staff agency 7or the Territorial ”1ann1ng Commission,
refained its land-us2 regulatory authority.

Legislation submitted to the 14th Guam Legislature by the Bureau of Planning,
in the form of Bill Nos. 233 end 234, further attempts to clarify and
distinguish bstween land-use planning policy and its implemsztation,
regulation, and enforcement. Very simply, this legislation directs the
Territorial Planning Commission (renamed, more appropriately, the

Land-Use Comnission), through use of the Department of Land Management
staff, to regulate development through the zoning Taw in urban districts

and develppment standards in the remaining districts and areas of particular
concern, pursuant to broader Central Planning Council policy guidelines.

In addition, the Land-Use Commissjon's authority to review pronosed
development is expanded to include all development. Currently, the
Commission primarily reviews only proposals requiring zone changes or
variances, subdivisions, or planned unit developments.

The expansion of the Land-Use Commission's authority, which increases

the Department of Land Management's regulatory and enforcement respon-
sibilities, is proposed not unmindful of existing enforcement-ralated
problems. However, new legislation cannot be Tooked upon as a panacea

for all the goverament's regulatory problems. Improved coordination,
communication, and management amongst the several agencies involved in
Tand-use regulation can, and must occur irrespective of legislative action.

Some confusion is currently generated by Section 1745D of the Zoning

Law which states that the Building Official, located within the Department
of Public Horks, shall have the power and duty to enforce the provisions
of the zoning laws. This section should not be read to imply that the
Building Official, alone, must determine, bafore issuance of a building
permit, whether the proposed use is consistent with all apnlicable jaus.
Questions as to the development's compatability with zoning laws, water
quality standards, pub]ic utility regulations, proposed land-use p]ans,
and Ticensing provisions must be directed to other governmental agencies
with jurisdiction and expertise in these respective areas. -

While statutory provisions and case laws provida ample authority upon
which to challenge the validity of permits or licenses issued in viola-
tion of governing laws, very few improperly issued permits are ever
questioned. Business licenses are granted for the practice of prohibited
commercial activities in residential areas without kncwledga of the
Department of Land Management. Suspect sewage disposal systems are
permitted without having been cleared through the Guam Environmental
Protection Agency. Subdivisions are approved without thorough review :
of their drainage facilities by tne Department of Public Works. Tolerance .. -
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of these and othar such laissez faive praclices must not continue what-
ever the reasons for such brealdowns in the enforczinent and regulatory
mechanisms (insufficient funds, poor management, unirained staff, unclear
procedures, or podr coovdination)., Thay must be idzntifi=d and reselved
before severe environizental or economic consequanczs are sustained. The
previously mentioned proposed legislation requires the Building Ofiicial
to specifically consult with appropriate agencies bafore issuance of
permits and Ticenses. It also requires the Land-Use Comnizsion to assure
that proposed development not occur in violation of the Building Coda or
overall land-use planning policies as adopted by the Council. Such mza-
sures should aid in clarifying tne duties of the respective agenciss

and regulatory bodies. Furthar refinarant of these responsibilities can
occur through developmant of necessary rules, regulations, and adminis-
trative procedures. '

The Land-Use Commission, if it is to effectively regulate davalopment,
must maintain cognizance of all applicable Tand-use related planning
programs, rules, regulations, relevant cases, developing legal doctrinas,
and governmental policies. Otherwise, efforts expanded by various
planning, regulatory, and administrative agencies may be undermined
through imprudznt approval of proposed zone changes and variances, i11-
planned subdivisions and planned unit developments, or failure to require
necessary permits or revoke thcse issued improperly. As development
pressures grow amidst a finite amount of developable lands, Commission
decisions and Council policies bacome of greater consequence to tha
community. A potential increase in legal challenges to such regulation
could be somewhat discouragad by the provision of legal counsel to these
bodies by the Attorney General's office prior to their final decision
making. ) :

With the passage of the Bureau's proposed legislation, the adoptijon of
this Land-Use Plan and the completion of a scheduled environmantal
management study, the effectivaness of the Territory's Land-Use regulatory
system should immeasurably increase.

Bills 233 and 234

1. Overview. The previous section discussed the enforcement aspacts
of ]and-use control and Section C, Chapter V briefly addressed the
subject of changes within the existing code which are recormanded
by t@e districting approach. Following is a more in-depth dis- e
cussion of these proposed bills. At the time when Bills 233 and
%34 bigomi lﬁwé :215 port;on of tha Land-Use Plan will ba amended

o reflec a ese mechanisms woul 2 "pr sed ,"
Lo rSrlect the id no Tongar be proposed ,

2.  General Discussion. Bills 233 and 234 have been prepared i a
to P.L. 12-200's requirements for establishment og ggnera1zgege§£gg§h
of use within urban, rural, agriculture, and conservation contexts
through creative legislation. Basically, Bill 233 established &
system of classification of the Territory's land into the abgve L
mentioned categories.” Bill 234 amends the current Zoning Law to T
comp]y with the objectives of the Comprehensive Development Plan and
the'd1str1cting system proposed under Bil11 233. Both bills contain
additional provisions which amend related sections of the code dealing:
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with land use, but have less important effect on the overall land-use _
planning process. Through adoption of these steps touwsrd achigv?ng a
truly eifective system of land-use control and planning 23 envisionzd
in P.L. 12-206.

Bi1l 233, Objzctives:

. The establishient of a system for designating areas
within urban, rural, agricultural and conservation
contexts as required under P.L. 12-200.

. A procedure for development of nzcessary performance
standards to regulate uses within these district
classifications.

. A means to designate certain areas of particular concern
which, because of their unique recreation, economic or
resource value require spacial consideration.

. Amendment of the Chamorro Land Trust Commission Act
to reflect the new districting system.

~ The districting system proposed under Bill 233, modelad after Hawaii's

highly successful legisiation, has been reviewsd and endorsed by

federal representatives of the CZM Program, under whose program the
legislation was developed locally. It is importaqt to_note that this.
legislation merely established the system for designation and regulation
of uses within this districting concept and does not establish actual
zoning or district boundaries. . E S

Bill 233: Purpose, Code Changas and Sectional Analysis

a. Purposes: . o To implement a more effective and
: - practical system 0Ff land use
classification. '
b. - Change in the Law: Adds a naw Chapter IV to,»and amends

portions of Chapters I, III, V-A, and
VI of, Title XIV; amends and repeals
portions of Chapter VII of Title -
XIII; repeals Public Law 12-96 and
sections 9 and 10 of Public Law 12-59.

c. Sectional Analysis

N A

Section 1: 13300. Findings and declarations of purpose.
: : Outlines need to establisn effective system

' . for cetermining best use of territory's
. o .~ land resources. . R

13301, Definitions.

~;7ji3302: "Léhd-Use'Guidénéé Polfcy:"A110ws'£hé Bureau
- of Planning and Central Planning Council to
pgr1od1ca]]y revise land-use policies.
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13303.

13304.

13305.

13305.

13307.

13308.

13309.

13310.

- 13311.

13312.

Land-Use- Disiricts. Establishes znd d2fines
the four major Tand-use distrizts: urban,
rural, agriculture, and coaservaticn, iato
wnich a1l land shall ba divided.
Adoption of District Boundaries. Providzs
that the Bureau prepa re, the CPC azu
.L,c"

following public hearings, and G
approve the proposed land-use disiri
boundaries.

Amendmants to District Boundaries. Permiis
the Council to amend district boundaries.

Amendments to Urban Districts. Sats out
factors to be considered in amending district
boundary to urban classification.

" Amendments to Rural Districts. Permits
-amendments to rural district if con;xstenu

with relevant land-use policies.

Amendments to Agricu]ture Districts. Permits
amendment To agriculture district iT land is
being used for, or has pozpana] for, .
agr1cu1tura1 use.

Amendments to Consarvation BDistricts. Permits

amendment to conservation district upon
findings of need to conserve certain natural
resources of minimize developmantal impact.

Hearings on amendments to land-use district
boundaries. Sets out procedure Tor Council
review of proposed boundary amendments.

Adoption of Deve]cnment Standards. Provides
that the Bureau prepare and the Council
adopt standards for development of specified ‘

.uses within the land-use districts.

Compliance with Deve]ouncnt Standards. Requir
building permits to be issued in compliance
with applicable standards as adoptcd by the
Council, establishes priorities for applying-

'standards, requires Land-Use Commission to

assures all development complies with standard
and policies adopued by Council, permits
Commission to review all proposed davelogment
for such.compliance and permits Commission to
create necessary rules and regulat1ons. -

Use Classifications. Pennxts the Bureau

to prepare, the Council to adopt, and tha
Governor to approve use classifications and
accompaying standards for such uses, within
rural, agriculture, and conservation districts
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Section 2:
Section 2:
PR Sectioﬁ'ﬂfﬁF

13314. Areas of Parzicular Conca

, ,]ands.v

the Council to designate are 3
are of particuler concern beca
unique character; i.e., of nigi
recreation, ecernomic, or doy

13315. . Designation of ereas of particular consera.
Permits the Bursau to rvcoufeﬂd, ang the
Council to adopt following public hearinss,
areas of particular concern as delinzated
on adequate mdps.

13316. Amendment and recession of areas of particular
concern. Permits the Council to amend or
rescind its designations of areas of particu-
lar concern upon f1ﬂd1ngs .ol%ow1ng puble
hearings. :

13317. Powers of the Council within areas of
particular concern. Permits the Council
to adopt standards and require praparat101
of detailed site plans for develop ent within
'such areas.

- 13318. Property tax assessment. Provides

transfer a land-use district desigration to
Department of Revenue and Taxation for
assessment purposes. 3

13319. Enforcement and QanaTtxeb.

13320. .  Effective date. Provides that standards for

. developmant adopted by Council become
effective only upon final approval o; standards
for all districts.

13321. Severability.

Permits the Central Planning Council to désignate,
and the Department of Agriculture to promulgate rules
and regu]at1ons for, agricultural preserve areas.(_~

Provides that a d1v1s1on head within tha Department-of
Land Managemznt serve as Administrative Director of the
Chamorro Land Trust Commission; that leases respact the
purchase preferences for certain subdivisions as outlined
in prior ]eg1s]at1on, and that certain lands under lease,
areas of particular concern, certain conservation areas,
and areas not so designated for inclusion in the Compre-
hensive Development P]an not be des1gnaued as ava11ab1e

'Renu1res thn Deoartwent of Land Management to 1nventory,
"ratner than c]ass1fy, al] governm°nt real pr0p°rty.



Sections
5 and 6. Rename thz Territorial Plenning Connissisn the Lant-
Use Commission.

Section 7. Transfer duties of preparing Seashore H“smrvc Plan o
the Burcau of Planning end rep?uces the Seashore

Protection Commission with the Land-Use Commission.

Section 8. Emands Codz to recognize establishmeat of conssrvation
districts. :

Sections

9 and 1C. Deletes Code sections and laws in conflict wxon this
1eg1s]at1oq

Bill 234, QObjective

Bill 234, though lengthy simply amends the current zoning law to raflect
the 1nst1tut1on of the districting system in Bill 233 and changes in tha
island's land uses since its initial enactment in 1952. Included in the
bill are new lot size, yard and area standards to reflect the increasing
trend toward multiple-family and subdivision davelopment. The Zoning

Law, as amended, would govern uses within urban districted areas, vhile
development within the remaining districts would be covered under
subsequently adopted performance standards.

Bill 234: Purpose, Code Changes and Sectional Analysis

ki)

a. Purposes: . To update and revise the current
: : Zoning Law to comply with the land
use districting system pronosed in
" Bill No. 233. : _

b. _Changes in the lLaw: Amends Chapter I th%ough IX and XIT

througn XIV of title XVIII of the
Government Code of Guam.

c. Sectional Ana1y51s'

, Sect1on 1: - Defines purpose of the 2011ng Law, TltTe
AVIII. ,
Sectjon 2: Comprehensive list of terms and definiticns.
Section 3. "aRecuires title to be app]iéd and administered
: w1th1n framawork of Cowprehens1va Davelopment
_ Plan. _
Section 4. Establishes six zones, RT, R2, H, CO, Ml

and M2 within Urban districted areas and

provides that any changes or amendments to
.. - zoning maps become effective only wpon . .- %
". approval by Land-Use Commission and the "7 .
Governor.




o

Section 5. Provides that all past legislztively zpproved
zoaing maps Or cianges remain in 3f|“CL until
changed in accordance with precedures es-
tablishad under the Zoning L.

Section 6. Provides that uses within any zona b2 subjesct
to all applicable legislations established
the Commission, Cou7c1T, Legislatura or other
Jocal or federal agency. Permits th2 Je-

partment of Land HManagemant to reguire sub-

‘mission of comprehensive statements on various
jmpacts of proposed de»elopﬂonL prior to

jssuance of building permits. Provides for

conditional uses and increased setback.lins
within adjoining residential-industrial zones.

Section 7. Establishes new 1ist of permitted and con-
ditional uses for Rl (One and Two Family
Residential) Zone.

Section -8. Establishas new list of permitted and'con-

ditional uses for R2 (Multlple Family .
Residential) Zone.

Section 9. Establishes new Tist of parmittad and

conditional uses for H (Resoru—notel)
-ZOne. '
Section 10. Establishes 1ist of perm1tted and -
conditional uses for CO (Commercial) Zone.
Section 11. . Establishes 1ist of permittad and
conditional uses for M1 (Light Industrial)
Zone. ' :
Section 12. Establishes Tist of permItted and
‘ conditional uses for M2 (Heavy Industrlbl)
Zone.
Section 13. Estab]ishes heignht regu]atlons for each
: : - of the six zones.
Section 14. ‘EsLab11she> minimum yard and area regulataons.v
Section 15. Provides. for transfer of deve]opnant r1gnts.’
Section 16. . Allows for establishment of" lots dozw to

2,500 square feet in size within cluster
developments of six or more units upon
compliance with certain requ1remenus.

B Séctioh 17;'_ﬂ_ ’ Estab]1shes regulations for 1ocat10n of
Toaman L accessory uses and bu11d1ngs.

Section 18. Establishes parking area regulations for
' comme rcially-zoned areas.
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Saciion

Section

Section

Section

Section

Saction

Section

Section

20.

2].

22.

23.

24.

Providas thiai non-canvorinind Yse prosisisns
also apnly o estzblish.ent and amandoant
of use classificatioas a2nd diziricis.

Elininates reguirzeznl thal fhe zoning ma:
or amandmants theaiolo bz submitied 9 thz
Legislature.

Emends sign regulations to raflect changss
in zone designations.

Fmznds section dealing witn variances to
reflect creation of a Comprehzansive
Developmant Plan rather than a daster Plan.

Amends Section 17501 (K) to reflect ney
minimum Tot sizes within rural ddistricts.

Eliminates requirement of submission of
agricultural impact statement for certain
zone changes.

Amends bill rezoning Tumon Bay to reflect
proper maps delineating the rezoned area.

Provides that Sections One through Twenty-
four take effect upon final approval of all
district standards and that Saction Twenty
five take effect upon enactmant. .
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VIT. FURTHER REFINEMENTS AND RECOMMENDATIONS

Qigfvi ew. The Land-Use Elemont in itself does not constitute =
WOrking system for land-use control, it simply establishes the
basis by which a more effective system can be implemented. A
continuing effort must be mada at all levels to ensure that t;.
element of the larger Comgrehﬁns1vL Development Plan serves its .
cbjective of guiding the type, timing and TWtGHQ]Ij of growth in
the next 25 years. '"Further refinements" is a discussion of tne
logical pattern of action needed to achieve the objective of an
effective mechanism for land-use controls, including:

A.  Community Design

B. Large Scale Lot Line Mapping

Revision of Zoning i#aps

Mapping of Government of Guam Lands

Coordination and Enforcement Agencies

. Revised Seashore Protection Act and Seashore Reservas Plan

/,,e'?'ﬁi
mmoo
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Commmity Desian

The Comsmunity Desiyn Elcizant compliments the Lend-Use Elzzant
bacause both elemants aﬂer>J tne complerities of land-use
patterns on Guam. The Land-Usz Eleinent generally dascribe
the four main districts and cut ]lnos performanze guidelin=
for APCs. Community design piens primarily bring different
land uses, within an area of human settlement, into a comp
plan on which future zoning pzfterns should be based. As'
coinnunities, these are areas vihers residents have a sirong
identification within a specific geographic location. Conm-
munity goals and cultural ties to the land are more specifically
emphasized in community design plans. The land uses depicted

on design maps are more specitfic in nature. Thay are a
breakdown of tha four main districts. :

5
5
i
1535

ite

For example, conservation districted land is classified into
nine specific usss in the Community Design Elemant:

1. Open Space. Essentially, open spaces are undevelopad,
v1sua]]y,attract1ve natural areas, strateg1ca11y
located where most nzeded to exclude intensifying
urbanization patterns. These are areas of natural
terrain where nature observation and preservation of
scenic beauty is emphasized. Preservation of ogpen
space enhances the quality of life for botn the
resident and the economically important tourist
industry. Urban, rural and agricultural usss ara
discouraged in thes= areas, particularly in relatively
untouched areas of the Sezashore Resarve and on
slopes in excess of 15%. Within tha Seashore Reserve,
open space promotes visual and public access as wail
as wildlife preservation and shorelins continuity.
Open space on slopes assist in erosion control,
visual aesthatics and wildlife preservation. Also
of particular importance is the maintenance of ops;
space over aquifer recharge areas to protect the

- quality and quantity of groundwater resources.

2. Low-Density. Within these areas, existing resiuantial
density and other uses pose an increasing threat to
the visual, econcmic and ecological resources that
characterize the areas. Additional large lot
structures will be examined on a site by site bas
Of particular importance are areas within the
Seashore Reserve wnare public and visual access are
important for recreation and bacoming increasingly
restricted by unplanned development. In specific
cases, relocation of residences to urban areas is.
recommended. Low-density conservation uses also act
as a buffer around less-davelopad opan spaco in
certain areas.

-y

S.
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Historical Sites. Yithin these areas, preservation

of historical featur2s is emphasized. Thzy includ=
architectural featuras, where residentizl develszzent
follows area guidelines. They also include arez:
containing precontact Tatte and village location:.
Within precontact sites, land use is restricted to
recreational site observation, wildlife preservation
and professional archaeological investigation. Also
included within this designation are park areas
containing Spanish architecture and World War II
relics.

Parks. These are major land areas delineated for

recreational use and development that are sensitive

to the resources within the area. Hiking, camping,
picknicking, swimming and nature observation are the
typical uses within these areas. .

Recreation. These are small land areas set aside

for recreational activites related to sports and

relaxation. They include ballfields and urban parks
that are centralized within urban areas. They rely

upon infrastructure and central location for convenience.
They are also important within commercial areas end
subdivisions as an aesthetic provision of open-space
within an area of extensive development. Partic-
ularly, the youth within urban areas need recreationzal
land. :

Wetlands. These are areas of aquatic plant and
animal 1ife. They include swamps, marshes and river
estuaries that are constantly inundated with water,
Due to their fragile nature, they are delineated for
scientific and nature observation study of a wildlife
habijtat, their unique aesthetic appeal and flood
control managemant.

Lowland Basins and Sinkholes. Lowland bas1ns are -
Tow grassy areas intersecting the slopaes that
characterize the para-basal Tens area and topography
of Central Guam. In these areas, the nortnhern '
Timestone plateau and the southern volcanic uplands
meet. These low areas act as drainage basins for
aquifer recharge. Because they are periodically
flooded and protect water quantity and quality, they
are Kept untouched and surrounded by open-space when
possible. _Sinkholes, though structura]ly different,

__also function to assist.aquifer recharge and are
- kept-as open-space. They are areas where solution .
has created a major opaning in the surface of the

1imestaone plateau such that rain water rapidly

. Filters into the lens system

~12&




Watershads, Those o2z arees in the southorn volcznic
as regions wheive unintervupled or umpolluteel suris:
drainage is ipsorwens Tor surface aquiicr recharss:.
Developuent that vould adversely affect viater
quality or quantity is discouraged.

Vildlife Reserves. These are wildlife conservatinn
areas that have been set aside by the governmant for
intensive protecticn of plants and animals. Resource
use, beyond nature chservetion is prohibited witkin
these areas. They ar2 usually the most untouchad
ecological habitats end given priority level pro-
tection bacause of their aesthatic appearance and
the presence of endengered and threatenad spacies o
plant and animal life.

-0y

Both the Land-Use and Community Design Elements do not establish
performance guidelines for Conservation districts or use
classifications. The Land-Use Elemant definas and delineatas
the districts and the Community Design Elemant dapicts com-
patible land-uses. Howaver, as depicted in Figure®| , the

APC concept has heavily influenced the designation of many use
classifications. Tharefore, parformance gquidelines for APCs

can serve as a guide for developmant within communities as’

well as in the APC itself. Performance guidelines for districts
will be developaed at a later date. Within 90 days atter
passage of Bills 233 and 234, development standards and paramis-
sible uses for districts will bz subnitted te tne Central
Planning Council.

e e i ——————
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Large Scale Lot Line Manping

It is impzrabive that indiviU“JT lots are placed on the larsz

scale (1"=400"') orthc waps. The Luronu or D]Ll"]nJ will
endeavor to LboxdinaLe this =ffort with the Dzpyriment of Laad
Hanaganant,in the near future.

llmi e aczacins woirth w 4,.,,;.-3.7 WPAFN
Revision of Zening Maps

A standard zoning map, reflecting both the Land-Use Elemen:
and Community Design Element, must be prepared and put intc
effect by land-use related administrative and enforcemant
agencies. The present, rathzr random, edministration of thase
maps must cease. Tna Department of Land ilanagemant will
continue to hava the responsibility for maintaining the
official zaning maps. Each change as it occurs must be p]ared
on the official zoning maps. Further, a procecure for nou1ry1ng
agencies wnich should have an up-to- date zoning map must ba
instituted. In addition, procedures for eventual changas in
zoning dasignations must be davelaped.

There are certain areas, particularly in the commercial and
industrial category, which.are located in areas not suitabla
for tha type of activity allowad. Any "do.nzon1ng vinich
takes place must avoid the "teking issua" (cases in which the
ovmer could claim that the government is arbitrarily and _
capriciously preventing th2 highest and bast use of the land.)
This can b= avoidad through such mechanisms as land trading or
amortization of capital investment in an existing land use
after a certain period of time, but after that h2 could bz
reasonably required to discentinue the use without paymant of
compansation. - (Courts have ganerally bzen sympathetic to this
approach accarding to recent findings of the Amsrican law
Institute.) For example, an auto wrecking yard was given twa
years to complete business in Kansas (Spurgeon v. Baard of
Commissioners, 181 Kans. 1008,317 P.2d, 798, 1957) while 2
Junkyard in New Hampshire was given one year (McKinnay v.
Riley, 105 N.H. 249, 197 A.2d, 218, 1964.)

The present zoning code must soon be amended to include various
mechanisms for the elimination o7 particularly offensive us=s.
Mationally, there is a growing recognition that unrestrainad
privata use of land is not identical with the public good. A&s
population density increases, so must controls over marginally
legal uses of land, such that abuses by developars operating
outside the law can be quickly identified and halted. The
basis for such action, particularly that of eliminating
existing uses must be based on the existence of definite plan.
The Comnun1ty Design Element, as discussed in Snct1on A
preceding, is planned to meet this need.
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Happing of Guvermment of Gux: Land

The annual reports prepared by the Tervitorial Auditor consiziently
state that lend areas owned by the Govormaznt of Guam ars +ie PQfWeJ
major asset. Yet, after more than 25 years of self-goverpmznt,

rmuch of this land is still unsurveyed and being lost to ench,cnxng
private developmant. If this situation continues, the Govarnrant

of Guam will continue to lose valuable and usable land. A

major effort must be madz to complete the surveying and mapping

of these lands.

Cecordination and Enforcement Acancies

One of tha major problems exparienced under present permitting
processes is an apparent lack of coordination and cooperation
among enforcenent agencies. This has been partly the result
of a lack of understanding of agency responsibility. To
alleviate this problem, GEPA's 208 Program has contractad
consultants to provide an in-depth analysis of regulatory
agency permit procedures in an tnvironmental Hanagament Study.
Recommendations will seek to eliminate overlaps, fill in
menagement gaps and increase overall enforcement capability
and efficiency by clearly defining agency responsibilities.
Agency directors and administrators must implemant this
forthcoming analysis by directing sections within their
respactive agencies to follow dafined responsibilities. Of
particular importance is tne Dzpartmant of Public Werks'
Building Permit process in conjunction with the Department of
Land HManagement and GEPA's entorcemant responsibilities.
Present practice indicates that wany DPU Bui]ding Permits ara
issued vhich should have had prior epproval of GEPA and DLM.

The proposed Land-Use Commission (LUC), comprised of tha
present Territorial Planning Commission (TPC) and the S=ashara
Protection Commission (SPC), will have expanded powars under
proposed legistation (Bi11 233). Tha Department of Land
Management will still serve as staff for the proposed LUC.

The proposed LUC and present TPC and SPC are required to
follow guidelines for public hearings as defined in the
Administrative Adjudication Act, Title XXV, Government Code.
Consistent and strict adherence to these proceduras is vital
to ensure that maximum public participation is gained. '
Procedures involve proper notification and recording of public
hearings. A1l plans and land-use controls are implemented in
the public interest and public hearings provide the vital link
between residents and enforcemant agencies. Breakdowns in
this process only damage the public's right to responsible
deve]opment and the credibility of regulatory agancies and
commissions as effect1ve machanisms for control of land end
vater use.



Figure 22 A Conceptual Model of the Land-Use Control System
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Pevised Seashicre Protection Azt and Seaspore Pestrve Plan
Public Law 12-108, ti

12 Seashors Protection Act, mandated the
preparation of a Seash

ore Raserve Plan ara instituted an
interim permit system for any development taking place within
100 maters of the shareline. A subsequent amend=wznt (RPidar to
Public Law 13-154) decreased the distance to a ware 10 meters.
The Coastal Managemant Section of the Bureau of Planning will
prepare, in the near future, th2 Seashore Reserve Plan which
will essentially rodefine the boundaries of the Seasheore
Reserve area according to a more logical appreach suchn as
major geographic terrain features, as w2il as manmade features-
such as roads. Also, viording will be clarified within the bill
to include, in their entirety, all of the offshore islands of
Guam itselt¥. The Seashore Reserve Plan will consist of the
comnunity design land-use designations falling within the
redefined boundaries of the Seashore Reserve.
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Figure 23 The Logical Epproach of a Balanced Eesource Use
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APPENDIX NO. 1 COMMUNITY POPULATION PROJECTIONS FOR THE YEAR 2000 . .

Piti

Community

Asan

nNo

7

,
£

Agat-Santa Rita
Commun

Und Form Estimated No, Estimation of Population
Grid of Existing Existing . Projection ‘
Refaorence Dwelling Units  Population Year 2000 " Location Municipality
38-49 200 1,000 2,000 - Asan Village Asan
3C-49 157 785 1,400 Piti Village Piti
3B-48 50 250 275 Piti Kaiser Piti
3D-48 127 75 150 Nimitz Hill Piti
3C-48 112 460 560 Nimitz Hill Estates Piti
3C-48 0 0 260 Nimitz Towers Piti
TOTALS 646 2.570 4,645
3B-4z 94 470 1,000 Apra Hts. North Santa Rita .
3A-41 84 420 850 Apra Hts. South Santa Rita "
2F-4] 270 840 1,050 Hyundai Santa Rita Santa Rita .
2F-4C 294 1,470 2,150 Santa Rita Santa Rita
2£-40 219 1,095 2,650 01d Agat Agat
2E-39 443 2,215 4,500 Agat Village Proper Agat
2D-39 51 255 350 Agat South Agat
2D-38 72 360 500 Agat South to Pagachao Agat
2D-28 0 0 1,000 Pagachao Agat
20-37 5 305 450 Taleyfac Agat
TOTALS 1,528 7,430 14,500
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Forz0
i

Co

_1]0:1-] Oj ) o
oo
[e))

Commnunity

[narajan (F

Uniform Estimated No. Estimation of
Grid of Existing Existing
Reference Dwelling Units  Population
2E-31 20 100
25-30 120 600
2E-29 0 0
TQTALS 140 700
2E-23 26 130
2F-27 183 915
3A-25 118 590
TOTALS 327 1,635
£A-25 3 195
48-27 104 520
4C-28 90 450
4D-32 125 625
TOTALS 358 1,790

9.

“Population
Projection
Year 2000 Location
350 Salagna .
900 Umatac Village
350 Machanage-As-Paile
1,600
280 Bila Bay
1,500 Merizo Village & Pigua
800 Saguatao
2,580
365 Agfayan Bay
600 Inarajan Village
800 Ghagamin-Lao
1,000 MalojloJ
2,765

z::Anmmmd4ﬁx;;m

Umatac
Umatac
Umatac

Merizo
Merizo
Merizo

Inarajan

-Inarajan

Inarajan
Inarajan
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Yona
Comnuniiy

Central Guan
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Comm
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.
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Uniform
Grrid
Raference

Estimated No.
of Existing
ODwellding Units

r.

SN . R o
MO CITTICIO
H
£ 03 G2 OGO GG L)
O WO W NG

o~
KA
t

R

TOTALS

G-
ir-41
df -4y
4E-23
4D-42

Totals

5A-£5
5B-45
53-48
4E-59
4C-50
4A-49
4B-43
4h-48
4D-46
4F-47

TGTALS

324
107
145
150
42
50
16

0
87
298
46
56

487

336
576
955
1,401
166
a8
905
90
446
35

5,048

Estimation of
Existing
Population

1,620
535
573
750

250
80

3,808

435
1,500
230
280

2,445

1,572
1,392
4,691
5,644
639
440
4,525
450
2,212
425

Mﬁvm-'

Population
Projection
Year 2000

1,975
700
1,000
1,400
200
500
100

5,875

100
800
2,820
500
1,040

Location

Talofofo

Ipan

Windward Hills
Baza Gardens
Casa De Sirena
Sabana Maleyuc
Togcha

Y1ig Bay
As-Misen
Yona

North Yona
Pulantat

Mangilao West
Mangilao

Barrigada Village
Mongmong-Toto-Maite
Agana

Maina

Agana Hts.-Sinajana
Afami

Ordot-Chalan Pago
Mai-Mai

Municipality

Talofofo e
Talofofo
Yona L
Yona
‘fona
Yona
Yona
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Yona
Yona
Yona
Yona
Yona

Chalan Pago-Ordot-Mangilao
Mangilao
Barrigada-Mangilao
Mongmong-Toto-Maite

Agana .
Asan

Agana Hts.-Sinajana
Sinajana

Chalan Pago-Ordot

Chalan Pago-Ordot-Mangilao



O

[amuning
Community

—
—_—

adedd
Coiminity

D.

Uniform Cstimated No.
Grid of Existing
Refarence  Dwelling Units

Existing
Population

Estimation of

5C-54 537 1,491
BB-53 62 1,559
4£-52 2,853 8,799
TOTALS 4,015 17.849
53 406 1,811
53 1,155 5,775
55 14 705
50 0 0
54 473 2,365
55 25 1,400
-55 1,034 5,170
55 0 0
8-35 37 435
55 94 376
5C-56 0 0
GB-57 253 1,265
5F-53 100 500
GA-39 337 1,685
EA-60 0 0
6C-60 78 390
TOTALS 4,438 21,877

Population-
Projection
Year 2000 .

Location

4,000
5,000
18,500

27,500

3,000
8,000
750
5.000
2,600
1,500
5,200
500
800
2,400
500
1,500
500
3,000
500
500

36,250

Tumon Village
Tumon
Tamuning Village

Gugagon

Liguan Terrace

North Liguan Terrace
Dededo West

Dededo Viilage
Wettengel

Kaiser Dededo

GHURA 500 site 1
Ypa-Pao

Ypa~Pao Estates

GHURA 500 Site 5

Yseng-song
GHURA 500 Site 2
South Areas
GHURA 500 Site 3
Yseng-song North

Municipality

Tamuning Co

Tamuning
Tamuning

Dededo
Dededo
Dededo
Dededo
Dededo
Dededo
Dededo
Dededo
Dededo N
Dededo
Dededo
Dededo
Dededo
Dededo
Dededo
Dededo

‘o
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Uniform

Estimated No.

Estimation of

Grid of Existing Exisitng
Reforance Dwelling Units Population
12, BE-GG 695 3,361
.. GD-5% 0 -0
& GE-55 200 336
Sz 7A-55 35 175
= & GF-58 253 1,265
S 6F-59 78 390
6D-62 102 520
TOTALS 1,363 6,097
13, 5D-52 54 270
5D-52 256 800
>, 5F-52 326 815
L= 68-50 0 0
5 5 5F-49 125 625
5 E
e 9
. TOTALS 761 2,510
GRAND TOTALS 19,945 84,701

Population
Projection
Year 2000

9,000
500
600
500

1,500
500

1,000

L ——— Y

13,600

540
1,050
1,244
5,000
1,500

9,334

167,589

Location

Yigo Village
GHURA 500 Site 6
Perez Acres

Mt. Santa Rosa
Yseng-song lWest
Chaguian
Agafo-Gumas

Barrigada Hil1
Barrigada Hts.
Latte Hts.
Sasajyan

Pagat Village

Municipality

Yigo L
Yigo _
Yigo

Yigo

Yigo

Yigo

Yigo

~-140-

Barrigada
Barrigada
Mangilao
Mangilao
Mangilao



Appondin fo. £ PuNthL ve U CTION PaCinrTiles, 1977
LIive
Namz e oy L EXpLOTANCY OIF LInE
HANE LOCANL LOU CaenCing Yual YRS YEAR
(re))
Cabras Cabras Island
Stean Drawing
Plans No. 12Qi-5 .
1 66 1974 30 200%
2 65 1975 30 2005
Piti Piti
Stean Ravfac drawing
Powsr Plant 7.900.500
S 22 1964 30 1994
2 22 1964 30 1994
3 11.5 1951 30 1981
4 11.5 1951 30 1931
5 11.5 1955 30 Out of
Service
Accidental
Danage
Tanguisson Tanguisson
Steam Power Draving No.
Plant 1102205
£ 26.5 1971 30 2001
2 26.5 1972 30 2002
Tanuning Tamuning
Diesz1 Power Hospital Rd.
Plant and Marine .
Drive behind
GLITC
1 2,5 1970 20 1990
2 2.3 1970 20 19390
FE
3 2,5 1970 20 1990
4 2.5FF 1970 20 1990
Dededo fogfog
Diesel (Dedado)
Plant ’
1 2.98° 1972 20 1992
2 2,05 1972 20 1992
3 2.¢5 1972 20 1992
4 2.08 1972 20 1992
Power Floating
Barge (Apra Harbor) ?’*’*k
Inductance ¢28‘Ea9 . 1973 30 1973
(Steam) (Has ended alloted life, but still
in use for emergeacy aad standby)
* Environmental Problems Rating:
’ 1. Cooling Water Dischargs (a) High
2. Air Emissions (Sulfur Problem) (b) Medium
3. Locational Problems (Jegative Effects (¢) Low
* on Surrouanding Use) : T

4.

Aesthetic Problems

sk To Lo veleeatid *z'oCaéD—U a0 S-Jm‘_q{y 721@1;0‘7;7'
Hdk o fo suerhanted (bt siady) _
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1(c)
1(c)

1(c)
1(c)
1(c)
1(c)

1(a)
1(2)

2(c)
2(c)
2(c)
2(c)

2(b)
2(b)
2(b)
2(b)

X(c)

2() 3i=2) 4=
2(b) 3¢z) 4(=
2(a) 3(a) 4{c
2(a) 3(z) Z(c
2(a} 3(a) &(c
2(z) 3(z) 4(c
2(b) 3(a) 4(u
2(b) 3(2) 4(o

3(a) L(c)
3(a) - 41c)
3(a) 4(e)
3(a) &(c}

3(c) %)
3(c) £(2)
3(c) #)
3(c) &)

2(a) 37a) 4(b



Appondiv No. 3 Surfing Sites on Guam*

Municipality Popular
Location Place dans Comniznts
liangilao Underground Cave Private proszrty,
body surfing
Mangilao iMarbo Caves Small swell
Yigo Castro's Besach Private proparty,
surfing inside the reef,
very large swell
Dadedo Double Reaf Very good rights and
lefts, popular location
v
% Dededo Dugan's Reef
Tamuning NCS Beach Small swell
Tamuning Gun Beach _ Small swell
Tamuning Rick's Reef North swell,
: frequently ridden
Agana. Agana Boat Basin Horthwest, mbst popular
all-year—-around, lefts
and rights
Asan Left-overs Channel, small swell
;f, Asan Coral Reef Large west swell
Piti Hagoos Large nortn and wast swall
Piti Magundos Lefts and rights, best
: surf on Guam, any swell,
very popular
Piti Spanish Rock Huge swell
Piti Disneyland Huge swell
Agat Gabgab Reef " Huge swell
Agat Rizal Laxgest ridable waves on
Guam (10-20 feat)
Agat.i:- - Cemeteries . . Large wes£ sweil

*Data provided by the Guam Surfing Association
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Muanicipality
Location

Agat
Agat
Agat
Umnatac
Umatac

Herizo

Merizo

Mexrizo

lierizo

Inarajan

Talofoio
Talofoio

Yona

lMangilao

Popular

MHoetings

Rosey's Island
Corncr Pockat
Point Perfection
Uratac Bay
Rock—-botctom

liarizo

Beachside Cocos

Mistoe's

Inarajan Bay

Talofofo Bay

Number Nine
Ylig

Harine Lab-Gold Spot

-143-

Corinz2nts

Rights, largo swell

Popular lefts

Vexry pooulear west swzall

Lefts and rights, very
popular, good on nortn-—-
west, west and south
swell

Small swell

Very good on east or
south swell

Large east or soutn swell

Large east sw=21l,
beginners only

Small east sweall
Good on tne east sweall

Body surfing, small
wavas
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Appendix No.c} The Uniform Mapping System

In 1974 an intensive investication and evaluation of the grid system and mapping
system on Guam was begun. Due to thz inadequacies of existing maps and dissatis-
faction with such maps, various agencies began their own individual grid and mapping
system. A policy such as this would have Ted to more confusion end duplication

of mapping efforts. 7o avoid further problems, the Bureau of Planning consulted alil
the major map users in the Government of Guam and, with the help of their input,
developed and proposed one uniform system for all to use.

The only foundation for-a grid and mapping system is the survey data of an area.

For Guam, the survey data was established in 1913 which was ideal for grid identifi-
cation and a map base. This coordinate system, which has negligible distortion for
the island of Guam, is the legal basis for all surveying on the island. There have
been technical difficulities due to poor survey procedures and war damage, but its
basic concepts are as good as the most modern system anywhere in ths world.

The Guam coordinate system has always been defined in metric units with direct
conversion to foot system units often super-imposed. Since there is currently 2
growing, irreversible trend toward use of the metric system, this quality of the
Guam Coordinate system is most fortunate. In early 1976, Public Law 13-473 was
signed by the Governor which provides for a commission on the Metric System and
requires that dual dimensioning begin by February, 1977. Considering these factors,
the basis grid for Guam is based on the metric system. '

By Executive Order Mo. 75-16 the Uniform Grid System was establishad for Guam. In
essence, the .Uniform Grid System updates the Guam Geodetic Triangulation Net
technical procedures common to surveyors, into a more convenient and usable form
for planners, engineers, and non-technical map users. The Guam Geodetic Triangu- -
Tation Net, as noted in the Executive Order, is the technical base for the Uniform
Grid System. On the other hand, the Land Square System, as developed in 1913, was
good for the state-of-the-art of 1913. The running numbering of squares, the
quadrant numbering sections, and the row numbering of units was copied from the
American Sectional System common at the time. Such a system is not readily adaptable
to computerization but rather dependent on using individual's working knowledge and
memory. Therefore, the simple basis concept of Cartesian coordinates is used in
the Uniform Grid System. This provides for divisions in units of ten and is fully

"described in the specifications provided for the system in Executive Order MNo. 75-37.

Evolving naturally from the Uniform Grid System was the Uniform Mapping System, and
this was effected by Executive Order No. 75-37. The Uniform Mapping System provides
guidelines so that all mapping on Guam fits into a systematic pattern based on thz
Uniform Grid System. This means that, in the case of a series of maps being designed
for area coverage of a project, and where regular squares or rectangles constitute
each map sheet, then the lines of the Uniform Grid System shall regulate the individu
sheet match lines. ; : '

Some map series, which are standard, give total jsland coverage, with some sheets -
provided to show larger scales. This is regulated to be consistent for all users.

Wihere only Timited project areas are to be mapped the flexibility of the grid allows
the use of any grid line, providing it has an even metric value and not a foot . - _
system value. In mapping irregular-shaped areas, no grid lines are used for the =~

. sheet :Tines;:but.the metric grid,]ine§ must be.Shown -to allow:integrationwith other
" maps of the system. .Survey maps, engineering site maps, and strip maps are also - -

flexible, with the only requirement that metric grid lines be suparimposed and
properly labeled. _ : o
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GENERAL LOCATION OF ANY FEATURE IS DEFINED BY

THE
TION

*RowW"

HALF

GRID
OF A GRID
IT IS IN.

IN WHICH THE FEATURE
IS DEFINED BY THE "COLUMN®

IS LOCATED. LOCA~-

AND .

COLUMNS ARE DEFINED BY A NUMBER-LETTER
COMBINATION. THERE ARE EIGHT COLUMNS (I THRU 8)
EACH DIVIDED INTO SIX (A THRU F) 1000 METER
COLUMNS. FOR MAPPING PURPOSES, COLUMNS A,B,
&C ARE COMBINED TO FORM A "LEFT" HALF. (EX—-
AMPLE 4L) AND COLUMNS D,E,BF FORM A "RIGHT”

(EXAMPLE 4R). THE

NUMSBER-LETTER COMBI-

NATION 1S A CODE SYSTEM RELATED DIRECTLY TG
THE GUAM GEODETIC TRIANGULATION NET METRIC

COORDINATE SYSTEM.

DINAT

ROWS SUCH AS 35,36,3T7,

ROWS ARE DEFINZD 3Y TwWO NUMBERS (23 THRU
70) DEFINING THE
GUAM GEODETIC TRIANGULATION NET METRIC COOR= -,
FOR MAPPING PURPOSES, FOUR ’
1000 METER ROWS ARE COMBINED AND IDENTIFIED BY -
THE COORDINATE NUMB3ER OF THE MIDPQOINT. FOUR

E SYSTEM.

1000

METER

MAPPING ROwW 37 (EXAMPLE 37).

o TO DEFINE THE LOCATION OF A MAP WHICH .
" : “COVERS' THREE COLUMNS (4A,48,8 4C) AND FOUR :
‘ROWS (33,38,37,838) THE MAP LOCATION IS 4L37.

INCREMENTS OF THE

8 38 ARE INCLUDED IN

TOTAL ISLAND COVERAGE IS PROVIDED ON 70 SUCH MAPS

WHICH INCLUDES 4 SMAaLL
ARE NUMBERED ) THRU 70,

"INSET" AREAS, THESE MAPS
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IR[2L[2R[3LI3RI4 LI4R5L|5RI6LI6R[7LI7R][8L]
o EXPLANATION OF
LOCATION SYSTEM
THE ISLAND OF GUAM IS DIVIDED INTO SQUARE
"GRIDS “ EACH 1000 MZITERS BY 1000 METERS.
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Appendix No. 5

A Summary Chart of Major Government of Guam Laws Related to Land Use

There are many different laws and GovGuam agencies and commissions involved
in planning and regulation of land use. The chart is a summary by kind

of land (coastline, subdivision. agricultural preserve. etc.). of the laws
that have been passed and the agencies and commissions that have been author-
jzed to act regarding the use of land on Guam. Each row of the chart refers
to a particular kind of land. The columns contain the relevant sections of
law and GovGuam bodies involved in the planning and regulation of the land.



CrOGPRAVHIC
AREA

COVERMMENT EODY
WITH QVERALL
RESPONSIBILITY

RESPONSIBILITLES

EXNABLLNG
LEGISLATION

(OVLRALL PPOPOSES,
GOALS, RESPONSIBILITIES)

PROGRAMS

PLANNING CUIDZES
(COVERIWMENT 20DY
PESPOUSIBLE FO2

DEVELOPMELT)

erritory of
wam (all
ands and
‘aters)

Governnment of Guan

Organic Act
Section 28 (a)(b)
Section 29 (a)(b)

¥Federal Covernmant

Organic Act
Section 28 (c)

Title I, Chapter 11,

Section 102

(Covernment of Cuam
Code)

Title T, Chapter 1I
Section 101

1 {Covernment of Cuam

Code)

iavGuam Real
roperkty

Department of Land
Management

Section 13003

Title XIV, Chapter I

Section 13002

(Covernment of Guam
Code)

. Classificarcion

— . — —— .t s o . e § *

(Section 13003
Department of land

Managenent)
wvGuam Real Governor Title XIV, Chapter I
roperty for - ‘{Section 13004
zancy Use Section 13004 (Government of Cuam
R Cade) .

ovGuam land Governor Title X1V Invantory
vailable for Chapter VI

Section 13505.1 14p D b £
ale or lease ection . (Covernment of Cuam §a§§Z:m:i:t Zeciizd
scept agrigfHigd Code) 13saes » 8 n
znd - ' , -
wwernmenk Covernor Title XIV
nd except X Chapter VII
7:icultuge Organic Act (Gogernment of Guan
: Section 6 Code) _
varnment Coverﬁor Title XIV Selection

:nd suitable
i agriga“u&

Organic Act
Section 6

Chapter VIT'
(Government of Guam
Codel

(Department of Land

Management, Section
13709)

vGuam avail-
le lands/
ction 13503

Chamorro Land Trust
Commis;ion

PL 12-225 .
Charnorro lLand Trust

ve rnment:‘::'il -
nd for sub-
vision

. Govarnor ...

A
Sovernment of Cuam
Codo)
PR d ~

Subdivision Plam <3¢ 7
(Department of Land
Management, Section -

13952) .
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FIGEN
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1 ..-=:Governor

Y,

GOVERMMENT BODY
RESPONSIBLE FOR
TMPLEMENTATION

HECHAL LSS
FOR
IHPLEMLCUTATION

LIS

§ Executive QOrder

Section 13007

Rules and Regulations

Section 18007

transfer title and control of
property to GovGuam. Title T,
Chapter LI, Section 102 of the i
Code establishes the boundaries ofi
jurisdiction of GovCuan.

Federal lands consist of:
1) Military 2nd submerged
2) Others.

Responsibilities, besides
Act, are in the agreeaant.

Iands.

Organic

——

This section is to be expanded,
if necessary, since some PL's
designate specific lands for
specific agencies (e.g., Cabras -
Island).

Land Transfer Board

Rules

Section 13500

Section 13502

This Chapter has been) PIL ]2—226
repealed by PL 12-223) excludes
but the law is not ) those lands

.Sedtion 13956.1

T ekt

Section 12956.1

certain subdivision projects. i 70

St way

Sections of Organic Act cited i;

implemented since ) already
there is no Commis— a }

________ . 5160 yet. 3 $83EEache |
Departrent of .Land Land Use Permits This chapter also ) tation of
‘anasemant repealed by PL 12~ ) these

> 226 - ) chapters,
") but upon

— — —— ~—)_reversal _

. . . . )y - -
Department of Agri. Leasing Chapter also repealed) to Covern—
.Section 13701 by 12-226 ') ment of

Process Section 13702- : _ t) Guam the
) Z711 ) Gu o
*J__- . ) sanme hecomd e
: ' - Yhamorro land
Chamorro Land Trust Leasing and Licensing ! This law is inoperative since
Conmission - there is no Conmissioa formegd
- Section 13506 yet.
Section 13504
) Contract o There are PL's whiéﬁ'desigﬁéfeféx




GEOGRAPHIC

LECISLATION

f
AREA ;EIST;IOS ‘fgﬁ‘;&v PLANKING GUIDES
3 * (OVERALY. PURPOSES, (GOVERNMENT BODY
RESPONSIBILITIES GOALS, RESPONSIBILITIES) RESPONSIBLE FOR
: GOVERNMENT)
erritorial Nepartment of Parks PL 12-209 Cuziy Territorial Park
ark Systen and Recreation Parks and Recreation Systen:
- Natural
Preserve Section 2600) Inventory
Conservation {Dept. of Parks & Rec)
Reserve Section 26007
- Territorial
Parks
. Territorial

Rec Facility

- Historical &
Prehistoric
Object and
Sites

- Comnunity
Parks

- Community

Rec. Facility

jectioa 26007-
26009

tovGuam and
srivate lands
:xcept for
federal lands

Title XVIII

111 subhdivided
land

TPC

Section.18003l

Title XIX

Master Plan
Section 18001.1
(T2C)

igriculture

‘Teserve )

- Agricultuyral
use

- Recreational
use

- Wildlife
hzbitat

- Open space

- Subrerged
laad

Department of
Agriculture

PL 12-225

Agriculture Presexves

{(Guam Land Conservation
Act)

o e et

Fstablishmont of Pre-
serves
(Dept. of Agriculture)

e —a




P

RESPONSIELE FOR
IMPLEMENTATION

PaLL LN L
FOR
IMPLEMENTATIONS

PDivision of Parks
Section 26011

‘Sazction 26010

Village Commissioners

Rules and Regulations
- >

Section 260903(a)

Tne Commission for the Daoarimznt
of Farks and Recreatioa is
established to appoinr, remova
and advice the DTR.

Executive Order 75-26 forms =
conservation area in the Dededo
watershed area and givesit to
DLM.

Enforcement
DPW Section 17450

Building Permits
Section 17452
Use License
Section 17453

The responsible entity nedds
clarification~~-may be the Governor
or TPC? Also not clear is the rold
of the Master Plan——it may ba the
Program Devalopment Guide—-bhut M.
P. comes in the subdivision law.

TPC
Section 18003

Procedure
Chapter II
Title XIX

Requirements
Section 18005

The SDRC (E.C. 75-2) makes Tecom-
mendations to the TPC.

Rules and Regulations adopted by
TPC~-April 18, 1974. Suit brought
Superior Court Civil Case f1334-74.

Departmed: of
- Agriculture

Contracts
Article IIX

Adopted Rules
Section 12505

Eminent Domain or other|

acquilsition Article V

i m
- "B
8 ¥

gg@gtege§5§§igin§225§er resulted

The mapped area must bhe
established by the Department -
of Agriculture as Agriculture
Preserve. (Section 12504)




D AT WITH OVERALL LEGISLATION :
(’Eifji“‘“lc RESPONS1BILITY ( — PLANNING CUIDES |
R UVERALL PURP SES, (Co‘rv- nn,f—-nn BO X - .
RESPONSIBILITIES iy JERIIENT EODY RE-
MENT)
Planned Territorial Plaunning|Title XVIILI, Chapter XIIL]
Developrent Comnission Section 17605
District '
Szashore Seashore Protection PL 12-108 (Guam Seashore Reserve
geserve Commission Plan)
Section Section 13413 Section 134156(c)
13412(c) E. 0. 75-24
Oczan Shore Territory of Guam PL 12-19 - Department of Land
Territory Section 13459 . tanagement
' Recreational - ' Section 13453(2)
Area ‘ : - S o
Historic Sites|Department of Parks PL 12-126 ' Conmprehensive Program -
and Objects and Recreation . Section 13985.2
. " {{Parks & Recreation) : '_ :
( - :;
{ .
| .
| . N
| .
| | P
i i .
: * o
!
Slua and | cuura © 7 |Title XIV - | Section 13903(18)
blight areas Section 13903 ~ |Chapter X ' (GHURA) .
aad disaster S Section 13903(19) :
areas - : ' {GovGuam Code)
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COVERNMENT BODY MECHANISHS 5

RESPONSIRLE FOR FOR NOTES AND CO:LIENTS
IMPLEMENTATION TAPLEMCITATION
TPC Same as for a zone Also called Plaaned Unit
change Development (¥UD)
Seashore Protecticn Interim Permits i
Conaission Section 13417

e e e St e i s e a8 et e s o Pk e i ey iy i mm o o et s e i ot e iy 4 et e e e % et S v e ———

Ocean shores may now be under
SPC operation (PL 12-108) and
Territory Rec. Area under
Parks and Rec. (PL 12-209)

Debartment of Parks Operation of Properties| 1. Dept. of Parks ) Parr TIFr = |
and Recreatian - ' and, Rec may ) refers to
: Section 13935.7 . . have received } underwater
Section 13985.3 . - the responsi. ) historic
- : Cuam Register of ) - bilities from' ) properties
Historic Places Land Hanagement) but iS nbt -. :
Section 13935.19 . via PL 12-209 ) clear as to
' : whether - !

- | ' 2. The role of the) or not the e
- R : ) : Cuam Institute ) submerged . |} -

of Spanish/ lands are

Chamorro considered
* Culture (Part as such.-

IV) is not. : .

clear in this
phase of the
" study. )

S o’ e N’ Sl N N

GHURA Rules and Regulations
Section 13903

Section 13903(5)




COVERNEENT BODY

ENABLING

PROCPAMS

CEQCRARHIC WITH QVEKALL LEGISLATION
RE! SSPONSIR Y PLAMNMING CUIDES
AREA RESPONSIRILITY (OVERALL PURPOSES, (rovni;véfr DOS;u[a
N o UV L re Gl e I+ j (o
) MELT) TV
Tercitory Governor Title XAXXII
of Guam Organic Act Building Lauw
{(Building Section 6
- Law)

PL 11-191

Territary of § Guam Environmental Comprehensive Program
Guam Protection Ageuncy -
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! pepartment of Public
1

! Section 31007

]

Section 31014
Rules and Reg.

Section 31019
Permits Building
Section 31040
Inspection

Section 31055
Appeals

Chapter V
Classification of
Occupancy and
Requirements

Occupancy Permits
Section 31034

The Uniform Building Code is
incorporated into the Pules 2ad
PRegulations of tha Department of
Public Works.

GEPA Rules and Regulations
Section 57005
This public law renumbars certain
titles and secetions of the Cov
Cuam Code pertaining to GEPA
and similar other numbering.
GEPA Well drilling License

Well drilling Permits

Well Operating Permits

Inspection

Meters

Seedlings of Wells’ ..

Penalties - -~

Injunctions

esdrave

Y




GEOGRAPHIC
AREA

GOVERIUENT BODY
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PIANNING GUIDES
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MENT)
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Tercritory of GEPA PL 9-76 Comprehensive Plan
Guam (Water Water Pollution Control } Section 57041
Pollution) PL 11-191 (GEP&)
Territory of GEPA PL 3-109 Comprehensive Plan
Guan (Toilet ~ Toilet Facilities and PL 11-191

e ye s PL 11-191 -
Facilities . Sewage Disposal (GEPA)
and Sewerage oo
Disposal)
Territory of GEPA PL 12-191 Comprehensive Plan
G,uam (Solid PL 11-191 Solid Waste PL 11-191
Waste) : (GEPA)
Territory of GEPA PL 10-74 Comprehensive Plan
Cuam ' - PL 11-191 -
(Ecmission L 11-191 (G=PA)

Control) .
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COVERNMENT BODY
RESPONSIBLE FOR
IMPLEMENTATION

MECHALISHS
FOLR
LPLENEHTATION

IOTES AND COMMENTS

GEPA
PL 11-191

Section 57043
Study and Investigate

Section 57045
Sewage Disposal Systen
Permits

Section 57047
Classification and
Standards

Section 57048
Enforcgment

Section 57049
Emergency Procedures

Section 57050
Penalties -

GEPA

PUAG .

Approval requirement,
Section 57064

Public Sewer Connection
and Installation

Section 57084 states that PUAC
has the powar, duty and. respon-
sibility for the operation,
administration and enforcement of
this Chapter (IV) but PL 11-191
gives GEPA the respon51b111ty af
implementing this law. B

GEPA .
Seetion 57172

Traffic Court citation
Section 57170

GEPA
" Section 57103

Section 57104 Monitor

Section 57105 Permits

Section 57106 Inspection
 Testing
Sampling

Section 57107 Rules &
Reg on Emmission
Control

Section 57108 Enforce-
ment

Section 57109 Emergency
: "~ Procedures -

EE Seccion'57110.Variances

Section 57111 Hearings
& Judicial Review

Section 57113 Penalties

Canwinm ST11S Marar Vo~

PL 11-191 also known as “Air |
Pollution Act" : ’




Apuendl\ Mo. 6 A Summary of tne Rz2ports Completed by ths Bureau
of Planning, 1976-77, for Use as Backgrouand Data

Analysis of Results, CZM Land-Use Opinion Survey
An analysis of the . results obtained from a survey quastionaire
distriputed to 931 residents. Attitudes concern seashore
developrent, recreational facilities, property ownership and
citizen participation. (CiM)

Aquaculture and Its Potential Environmental Impact on Guam's
Coastal Waters .
An analysis of the potential for various kinds of aquaculture
development on Guam with discussion of developable species,
environmental impacts and necessary water quality controls.
Areas for potential aquaculture development are mapped. (CZM)

Atlas of the Reefs and Beaches of Guam
An investigation of tne coast and shallow reefs of Guan,
including locations and geologic descriptions of reef plat—
forms, rocky shorelines, and locations, extent, slope and
composition of beaches. This study completely maps the
snoreline and shallovw reefs of Guam. (CZH)
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An Ecological Survey of Pristine Terrestrlal Communltles on Guam
Provides area descriptions, species lists and maps of terrestrial
areas that are essential for the protection of endangered and
threatened species or are unique or relatively untouched rep-
resentatives of characteristic Guam terrestrial ecological

f‘ communities. (CZM)

An Economic Survey ot Guam's Businsss Community ~ ' R T IR S
An analysis of tne results obtailned from a survey quastionaireas
distributed to small kusinesses on Guan. Statistical data,
discussion and recormandations address physical and human
infrastructure, government and private activities, economic
situation, social conditions and community environment,
investment opportunltles, largz ans small business comparxison -

' and ethnic group comparisan. _

The Extent of Coral Shell and Algal Harvest1ng»1n Guam Naters i .
A discussion of Living marine resources, other than £ish,: -
which are beéeing narvested fron shallow offshore areas of PR
Guan. Includes extensive lists of exploited species, location - !
maps, existing legislation, and recommendations for rasource . K
development and preservation requirements. (CZH) ' i

Future Power Production and Transmission Alternative Plans, Guam USA

A description of existing private, federal and GovGuam A
. facilities..for-the. productzon of. power; 1nclud1ng ;;>ower-plants,"..-"E
.. fuel lines, fuel tanks,” transmission lines, etc. - Future .

expansion needs and .locations are discussed and mapped. (CZM)

Guam Coastal Planning Blnllographz
A bibliograpny of most written research materials concernlng .
Guam, arranged according to subject matter ina numbered code -
system. Includes authors, number of pages, dates, cross s
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Guam: The United States Daveloplng Territory
A discussion and 1llustrative reportof Typhoon Panzla damag=s.
Outlines programs for post- typnoon upgrage and regtorae%on
governnent operations, rehabilitation and economic devslopmeant,
communlty development and conclusions.

Guan's Visitor Industry: An Economlc Asseesment
A compllatlon of statistical data obtaloed from a survey
questionaire distributed to tourists, with 1,300 reDPqusqts
providing the data base. Data addresses expzctations, ratings
of recreational and entertainment facilities, expenditures,
length of stay, visitor pr rofiles and preferred attractiomns.

of Planning Information

— iﬁvigsgi{ory of plang, reports, surveys and data bases about

. Guam, produced from 1370 to 1976. Includes a short descrip-

. tion of each publisned source. Entries are arranged py sub-

ject areas in tnree volumes with appendlces.

A Guidé to the Changes in Laws Relative to Land and Water Use, 1969-76
A presentacion of changes in Gua@ s code of laws relative to
land and water use during this time period. (CZMl

Growth POllCV for Guam
A discussion of tne factors xeslating to the developmenh of

— - Guam's economy. General policies discuss environmant, culture
and lifestyles, agriculture and light industry.

Housing Element, Residential Development Policy Report
An extensive discussion of housing on Guam for inclusion in
the CDP. Chapters address problems, current housing stock,
Guam's households today and tomorrow, residential develogment
opportunities and constraints, policy alternatives and
xecommendations. :

An Inventory of Present and Projected Coastal Land and Water Uses on
Guam
2n identification of Guam's existing coastal water uses, sucb as
recreational, waste disposal and others. Includes extensive
maps and tables of existing and proposed seashore activities

- by categories and projects, with appendix maps. (CZIM)

Mechanisms for Land-Use Control on Guam
A compilation of data pertaining to regulatory land—use
"controls on Guam with discussion and flowocharts of pzrmitting

- procedures for such activities as zoning variances, building .

_permits, subdivisions and PUDs, COE permits, agricultural B
leases; with actual permit forms and guldellnes included in '
the report. (CzZM)

Overall Economic Development Plan

A discussion of development proposals for the federal ECOnomlc .
Development Authority. Programs which are vital to Guam's
.- economy include those for agriculture,.tourism, Commercial.

... Port, Guam International Air Terminal and water resources. A -
i summary of EDA related, specific projects follows and exnaustive -
discussion of the various componentsof Guam's economy. Major

chapters address population, labor force and the economic.
potentials and constralnts affecting the various sectors of
the economy.
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Population Projections
A brief report containing methodology, tables and graphs of
_population projections for Guam to the Year 2000. Threa
different projections are compared to give a reasonable estimate

of population growth.

Street Atlas of Guam
The first official reference map of \all streets on the island,

dncluding location of major public-use facilities. This docu-—
ment was publisned as a guide for government agencies and made
available for sale to the public sector by the printing agency
and private enterprise.

A Summary of Major Federal Land Holdings in the Territory of Guam
An analysis and listing of locations, areasand uses of federal
lands on Guam with appendices and a key map. (CzZiM)
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Bureaw of Planninz, to hn Complatad Prie-
to Decembar, 1977.

Appandix No.{. Fortincowing Studizs 32ing Dayalo,-

Beach Aczcess Stud

A
=

Uill describe access to 2211 czacnes of Guam, delinzato promle::
areas and identiiy preparties ownad Dy private intorests,
GovGuam and thz Fed=ral Govaznmant., (CzZi

Economic Deva2lopmant Plaa :
Following the Growin Policy and thg 0202 as major zconowic
reports, this element of tha CDP w1l} furtngr eddres
nonic grovth potentials for the territoryv. _Thg
"will be on utilization of economic and statisti
to more accurately assess itrands and outline a r
- for economic growth, as previous plans ware erhaustiva studies
of the current economic sitration.

Interim Disaster Preparedness Plan : o -

\9 A discussliooa Or inter-agancy respons2 procadures and machanisos

FadaY

[t

3

Ul
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for disaster preparedness in relation to-hazard aralysis studissg
for such potential disasters as typhoons,floods and earthquakeas.
Inventory of Pristine larine Ecological Comrmuaities . : .
W1ill describ2 and map those rmarine areas that are esszential
for tne protection of endangared and threa?en?d sp2cles ox -
are untouchad repressntatives of characteristic Guam jparine
___ecological communities. (CzZit) :

Phase II, Resf Study =~ _ L e = ) :
Will provide area sedimentation studies, transects of sensitive
-and control arsas; and discuss larval development of parine
spacies in coastal wetland arzas. {CZ) '

- - e e m——
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Seashore Reserve Plan
Will provide mapping of the land uses and physical features
,%. characteristic of portions of the Seashore Reserve as delin-
& eated in the Community Design Element of the CDP. (CZM)

TS TR -
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Social Element | . - . : _
Will discuss and analyze the dimensions and problems affecting
heakth services and facilties, changing lifestyle ana languaga,
the educational system, drug zbuse; and provide conclusions’

and recommendations for agency coordimation,’ program emghasis

_2nd public action. This plan will provide an elemant o the CD2.

P e m—— e £ - e ——— — o ———— i, . SSwsva tew - e

-

Sources and Projections Qf the Availability of HMinearals for
Engineering Construction in Guam . i
W1ll analyze tne best sourcas of aggregates, fine sand and
basalt for construction and pavement on Guam. (C2Z)
Supplement t8 the Guam Coastal Planning Bibliography, 1977
W1ill add entries, produced inl976 and 1977, to tha 1976
" bibliography. (CZM) - - T : : I




Appandix Mo. § Forthcoming Studiss, Rzalated to nLand
Resourcas, Beoing Prepared by Other Ag
(Tentative TLtles)

GEPA 208 Studies .

Environmental Managament Study _

Consultants have beea contracted to provida an in-depth
analysis of regulatory agsncy permitting proceduras.
Recommendations wall seexk to eliminate overxlaps, £ill . -
in managewsnt gaps and increase overall enforcement casa-
bility and efficiency by clearly dsfining agsncy respoi-
sibilities. '

Study of Won—-Point Problems
This 208 Program study will provide an analysis of
strategies neeaded to solve non-point pollution problems.

’

LOG Marine lLaboratory Techunlcal Reports

Biological Studies of the Cocoaut Creb (Birgus latxro)
Wi1ll discuss the food habits, habitat,growth rate, and
reproductive cycles of coconut.:craps.

Guam-Micronesia Marine Bibliography _
Will provide a list of sources relative to marine ressearch
in Guam and the Trxrust Territoxy.

rcological Studies for Guam, Coastal Zonz2 Planning and iianas
A Sea Grant report of Tumona Bay, tiais study will provi
survey of submarine contours and physical and biological

features of the area. Tn2 data will be important in rela-—
tion to the feasibility of daredging Tumon Bay for resort
purposes. : : .

A Study of tha Effects of Thermal Effluent on-the Coral Raef at
Cabras and Pitci Power Plants :
Will take data contaired 1n previous reports, as well as
recently collected data and provide a final compilation and
analysis of the effects of thermal discharge into waters
adjacent to the Piti and Cabras units.
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A Study of the Bilocots o._ Tir=raal BIllueal an the Croral pae s
ab Tanguisson - -
[7111 supplemzat provious studies which speciiically cubline
the extent of coral k 11 zonos cansed by 'b“fhgl discharans

4 by
oxr dispersal of heukad waltcr onto adjuce

T
at coral roeof from
the power plant fchl*Ly. :

-

Studies on the Doepwatexy Snrimp (Helczoczrols enoid
7ill provide an cxplanation of trapping mechods, hab
(salinity, depths, etc.), localities and abundzrca o

nmarine spscies.

WRRC Tecnnical. Reports

Effects of Infiltraticn o

Urban Runoff orn Cround and Coastal
Vatexrs in Limestone -ions of Northern Guam

Will characterize the guality of urban runofif amd changes
in the quality of infilatrated runoff under leboratory, and
if feasible, pilot field conditions.

£
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Evaluation of the Impact of 2 Dorestic Effluent Discharge on
on Guam Coastal Waters
This study, prepared in conjunction with the Marins Lalorzior
will. characterxize effluan;, recelving vater quality and ’
analyze the impact on the biota.

Guam Basal Groundwater Monitoring Well System: Construction and
Davelopmant i '
Will provide an illustrated report contaihing new infor-
mation which will serve as a GhldPllnc for th= wonitoring
of future well projects on CGuam. -

A Model of a Portion of the Public Utilitx Agency of Guam (DUAG)
Water Distribution System
Will m=2asure the Llow parameters in a selectad portion of the
PUAG vatexr distribution ontwL— By determining the relation-—
ship betiveen these guantities, it will be possibla to locatre
areas of leakage and to aid in plaoning foxr fubure eXPpansion
O£ the system and develosm_pu of new sources.

A Preliminaxy Study of the Dynamics of Guam's Worthern Aquifer
Will estimate tne dynamics of natural recharga ang outilow,
the thickness of the trensition zons, the effects of wall
depth and pumping rate on the trans~;lon zone, and the
maximum sustainable yield of the basal lens.

Preliminary Survey of Guam CGroundwater Ages Utilizing Tritium
Will determine the relative ages of groundwater from
dififerent environments.

Yuality of Percolate Below the Root Zone of Selected Guam Agri-
cultural Crops
Will determine the type and amount of agricultural chenicals
being used or allowable for use and characterize percolate

quality in terms of chemicals being ussd.

_1ra



Role of the Blue Gregn Alga (Hostoc nmuscorwn) as o Posnidble

- iWitrate Souzcz to the Geoundwaters of Guan -

Will provids additional iniormacion conczrning the guality
of Guan's groundwater by Investigating to whal e=zizat,

if any, Nostoo nuscorun contributes to the concenftrzation
of nitrate in undergcound supplies.

Sociocultural Daterminants of Fresh vWater Uscs in Guamn
Will provide intormation concerning traditional Crnzmorro
fresh water use customs vhich is intended as en id in the
solution of present and future water-related problams.
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Coastal Recreation. A Handbook for Plannzrs and Managers. Office of thz
CcZi, Mash., D.C., Jan., 19/6.

Coastal Survey of Guam. Richard H. Randall and Jeanne Hollman, UGG Mzrine
Lab. Tech. Report No. 14, August, 1974.

Community Development Standards for Use in the Preparation of Gznaral Plans
for Communities in the Territory of Guam. Territorial Planning
Commission, 1960.

The Costs of Sprawl. Real Estate Research Corp. for Council on Envirormental
Quality; Office of Policy Development and Research. Dept. of Housing
and Urban Development, Office of Planning and Mgt.; Environmental
Protection Agency, U.S. Gov't Printing Office, Wash., D.C., April, 1974.

Critical Areas: A Guidebook for Development of State Programs. U.S. Dzpartment
of the Interior, Office of Land Use and Water Planning and USGS Resource
and Land Investigations Program, Mash., D.C., July, 1975.

Critical Areas and Information/Hand1ing Primer. State Resource'Mgt. Programs,
U.S. Dept. of the Interior, Office of Land Use and Water Planning and
‘USGS Resources and Land .Investigdtions program, Jan., 1976.. ..

Critical Habitat Map (Proposed) Division of Aquatic and Wildlife Resources,
- Dept. of Agriculture, Guam, 1977.

Data Needs and Data Gathering for Areas of Critical Environmental Concern:
Part I: Summary Report, Center for Geographic Analysis, Institute for
Environmental Studies Report No. 53, Univ. of Wisconsin-Madison, Oct., 1975.

Developer's Handbook. ‘Allen Carrol, State of Conn., Dept. of Environmenta]
Protection, Coastal Area Mgt. Program, 1976.

Diffuse Source Pollution: Policy Considerations for the States.'The Council
of State Governments, Lexington, Ky., March, 1977.

Draft Environmental Impact Statement for the Ammunition Port Facility, Orote
Point, Guam, Mariana Islands. U.S. Naval Magazine, Guam for Ccmmander
_in Chief U.S. Pac1f1c Fleet, March 1977.

'Draft Env1ronmenta1 Impact Statement Harnors and R1vers in the Terr1torj of

~ Guam, Interim Report on Flood Contro1 Agana R1ver, Guam. U.S. Arny €0, .- = .
: May, 1975, e
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An Ecological Survey of Pristine Terrestrlal Communities on Guam.
Philip H. Moore for BP, CZIM, Aug., 1977.
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An Economic Survey of Guam's Business Community. Bureau of Planning,
Apri] 1976.

N Ecosxstems and Resources of the Massachusetts Coast Mass CIM, Boston, Mass.,
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Endangered and Threatened w11d11fe Spec1es Lxst Threatened Spec1es Comnxttee
: of Guam 1976. _
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Hou51ng Element, Comprehens1ve Development Plan. BP Guam,l1977 o _,”" - ﬁ.fph~

Hydrological Study for Potential Water, Supply Reservoxr, Ugum R1ver, Territory - ..
of Guam, Sunn Lo', Tom and Hara for U S. Army COE March, 1977.

Inarajan Vlllage Hlstorlc Archztectural Dlstrlct. J.B. Jones for
Dept of Parks and Recreatlon, Guam, 1977.-, - s

s s . o~ - B e '. el -" oS e LU
- - . - - IR . I, . LT T L el w

Inventany and Ma -wn. of wetTand Ve etatTOn in Guam Saj an and T1n1an .. o
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An Inventory of Present and Projected Coastal Land and Yater Uses on Guam.
BP, CZM, Feb., 1977.
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